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AIR SPEED INDICATOR - AIR DISTANCE RECORDER 


On an airplane, even more than on an automobile or a yacht, the SPEED and DISTANCE are of vital interest. 
The use of a reliable Air Speed Indicator gives a machine a safety factor which cannot be obtained by any con- 
structional feature. Every airplane has a certain safe flying range, whose lower extreme approaches the stalling point, 
and whose higher extreme nears the condition of a dangerously steep dive. 
plane may be flown with safety. For best economy the speed should be about half way between the extremes. For 
best climb, and also for making the greatest possible distance without power, it should be near the lower extreme. 
For greatest possible speed with full power it should approach the maximum. No pilot is clever enough to keep 
his ship at the proper speed at all times without the aid of an Air Speed Indicator. Its use assures maximum safety, 
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maximum distance without power, maximum high speed, 
maximum climb—in fact maximum performance in every way. 

The Badin Air Speed Indicator, of which over 34,000 
were used by the Allies, is thoroughly accurate and _ reliable. 
it should have a place on every instrument board. 

In cross-country flying one of the most necessary items of 
information is the distance traveled, particularly when flying in 
bad weather or over unfamiliar territory. The Pioneer Air 
Distance Recorder, giving accurately the air miles flown, elim- 
inates much of the uncertainty of such flights, and making al- 


Air Distance 
Transmitter 


lowance for the wind, a pilot can be sure of arriving very close 
to his destination. 


But the distance flown is not only a matter of importance 
in aerial navigation, it forms the only rational basis upon which 
to rate performance: gasoline and oil consumption, maintenance 
costs, passenger and freight charges, etc. The Pioneer Air Dis- 
tance Recorder, supplying the information necessary for keeping 
all kinds of performance records, should be part of the equipment 
of every airplane flown for business or pleasure. 


The Air Distance Recorder is manufactured exclusively by this company. For the Badin 
Air Speed Indicator we are the sole agents in the United States and Canada, maintaining a complete stock of all 
ranges. In addition to these, we manufacture and sell a complete line of aircraft instruments. Inquiries are invited. 


PIONEER INSTRUMENT COMPANY 
1536 HAVEMEYVER ST. BROOKLYN NLY. 


Between these two extremes the air- 
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DAYTON WRIGHT COMPANY 


DAYTON, OHIO 





“The Birthplace of the Airplane” 












































4, 1921 

























AVIATION 


AVIATION | 


AIRCRAFT JOURNAL saat a 


Member of the Audit Bureau of Circulations 


April 4, 1921 








APRIL 4, 1921 


INDEX TO CONTENTS 


AI iss 6.000464008360h ce ee ee 423 I COON 58 bis bas cca dv ccd vane naees 434 - 


The Development Oe, A Sincee vctcnckseees 424 Landing Field at Cincinnati .................- 434 
-New Tailspin Record .................eeeeeeee 426 I baa, iiick sd seanes caedamesiees 435 
The Handley Page Wing .................. Ac: = i(‘(s PEREGO Dn COE 436 
Canada's Air Ports Reet ee gl. eee 450 Rules of Second Pulitzer Trophy Race .......... 435 
Civil Service Examinations ................... 430 . . 

Mounting Cameras in Airplanes .............. 430 California Aero BD. is 0p evan ddde eee bh uwebuks 438 
“Who’s Who in American Aeronautics” ....... 431 ff: | epee ren rr rr nT err rns Trier 438 
U. S. G.A.X. Ground Attack Airplane .......... 433 San Francisco Aerial Day .............--+-2e00: 438 
Reserve Officers Training Camp............... 434 Foreign Air Officers Training in U.S. .......... 438 


THE GARDNER, MOFFAT COMPANY, Inc., Publishers 


HIGHLAND, N. Y. 
225 FOURTH AVENUE, NEW YORK 
SUBSCRIPTION PRICE: FOUR DOLLARS PER YEAR. SINGLE ISSUED EVERY MONDAY. FORMS CLOSE TEN DAYS 
COPIES FIFTEEN CENTS. CANADA, FIVE DOLLARS. FOR- PREVIOUSLY. ENTERED AS SECOND-CLASS MATTER NOV. 
EIGN, SIX DOLLARS A YEAR. COPYRIGHT 1921, BY THE 22 1920, AT THE POST OFFICE AT H&GHLAND, NW. Y,, 
GARDNER, MOFFAT COMPANY, INC. : UNDER ACT OF MARCH 8, 1897. 














THOMAS~MORSE AIRCRAFT CORPORATION 





‘Thomas- Morse Training 2-Seater 
in flight over-Ithaca; N. Y 








THOMAS~MORSE AIRCRAFT CORPQRATION 





422 

















ee a — 






SSeneiplarsi>esesaparararepara-arapar-a”4-w-apieapanane-w-eepeneraea- ear EY 


BELL LLL TUTTI LLL 


OOO 
ih) 


PUTT eet 


a 







TOOT 


eS. 

















AVIATION April 4, 1921 
ELL 
———E 














THE MARTIN STAR 


ACH time you see a Glenn L. Martin Air- 

plane sweep its great starred wings across the 
Heavens, you may know that the star is more than 
a mere arbitrary symbol. 


Unmatched engineering, year by year, has raised it 
to the height where it now is recognized as the 
trade-mark of merit - a token of ascendency. 


The Star is a certificate of fine workmanship - a 
pledge of good faith from maker to user that The 
Martin Plane is built on honor, and can be de- 
pended on to measure up to the most exacting 
standards. 
F.xecutives who are planning to meet the new prob- 
lems in transportation of the future are cordially 
invited to write to-us. 
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Member of the Manufacturers Aircraft Association 
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The Handley Page Wing 


I n a paper read before the Royal Aeronautical Society of the 
United Kingdom, Mr. Handley Page has finally given to 
the world the results of wind tunnel tests on the mechan- 
ism which has come to be known as the Handley Page wing. 
It would seem quite definitely established. that by the use 
of slots in a wing the lift coefficient.can be appreciably in- 
creased. With the later type of slot an R.A.F. 6 section has 
had its lift increased some 50 per cent with the slots open, 
while the lift/drag coefficient of the same wing dropped from 
16.6 to 14.1. For the R.A.F. 15 section an increase of 61 per 
cent in the lift was obtained, but the lift/drag ratio was spoilt 
at high speed angles. Further results are expected from the 
effect of a number of slots, but it would already seem that the 
experiments are extremely. promising. The variation in lift 
obtainable by this system of slots seems to be far greater than 
that possible with variable camber arrangements. The variable 
eamber increase of 25 per cent in the maximum lift is appar- 
ently all that can be expected. 

Although the mechanical difficulties of the Handley Page 
wing may be slightly greater than those obtained with variable 
camber, the enormous increase in lift achieved is bound to have 
a tremendous value in design and therefore warrants continued 
experimentation along this line. 





Reactive Propulsion Again 


he subject of reactive propulsion has recently received a 
new impetus from the investigations conducted by var- 
ious American, French and English inventors. The 

idea of using the explosive mixture to drive the airplane for- 
ward without the intermediary of pistons, connecting rods, 
crankshaft and propeller, has naturally its fascination in sim- 
plicity and ease. However, the difficulties that will be en- 
countered in practice along this line of thought are very great, 
for the efficiency of the combustible is very low if its speed is 
compared with that of the airplane. 

It is possible that by dragging in the surrounding air to- 
gether with the combustible, the greater quantity of air at a 
lower speed might give the reactive propulsion system a greater 
efficiency. However that be, it appears as if the subject 
would require a great deal of investigation and experimenta- 
tion before practical fruition can be expected with any sem- 
blance of justification. 





Gasoline and Instrument Leads 


t has recently been suggested that gasoline and instrument 
{ leads might well be carried outside the fuselage to the 
pilot’s cockpit in single-engined airplanes, so as to secure 
maximum accessibility. It is believed that this idea which 
has considerable practical possibilities, originated with Maj. 
L. B, Lent. 


Everything that tends to simplify the overhauling of the 
power plant is of value to aircraft. At the same time it would 
seem that in some cases the solution would be a clumsy one, 
with holes cut in the fuselage in conspicuous places and un- 
necessary bends and twists introduced in the leads. The value 
of this method would depend to a considerable extent on the 
merit of each particular design in which it would be incorpora- 


ted. 





Development of Military Aircraft 


N some recent issues of AVIATION AND AIRCRAFT JOURNAL 
there appeared some interesting information regarding the 
characteristics of the several new classes of war aircraft 

which the Engineering Division of the Air Service is studying 
with a view to their being made ready for production in a war 
emergency. Among the newer types may be mentioned air- 
planes for night pursuit, armored ground pursuit, two-seater 
pursuit, all of which are necessitated by changed conditions of 
aerial warfare. Just as the early observation plane of 1914 
brought about the creation of the fighter or pursuit airplane 
of 1915 for the purpose of preventing enemy observation, so 
the night bombers and armored ground attack airplanes of 
1920 are now being countered by night pursuit and armored 
ground pursuit machines. 

It is the old naval battle of heavy armor and gun fire 
against speed, mobility and light, specialized armament which 
is being reenacted in the air. Just now the position in aerial 
armament seems in a state of flux. Lessons are difficult to 
draw, mainly because the Great War ended at about the time 
new types of military aircraft, such as heavy bombardment, 
ground attack and night pursuit machines, were beginning to 
be employed. Their use was not, however, sufficiently con- 
tinuous to lead to clearly visualized conceptions. 

For instance, there is still much controversy as to whether 
the day pursuit machine should be a single-seater or a two- 
seater. The advocates of the single-seater point out its 
necessarily superior performance with respect to the two- 
seater, while the defenders of the latter emphasize the single- 
seater’s total lack of protection against gun fire from the rear, 
all its guns pointing forward. Another instance, that of the arm- 
ored ground pursuit machine, raises interesting and contro- 
versial points. As this type is to be used against heavily 
armored and gunned ground attack multi-seaters, machine gun 
fire will prove ineffective to do more than local damage; the 
ground pursuit machine must therefore also carry a cannon. 
But the weight of the latter together with that of the armor 
is so great that the fuel supply provides only for 1% hr. 
flight and it may be questioned whether such a lack of cruising 
radius would not prove a serious handicap in fighting a 
foe who possesses armored ground strafers of considerable 
endurance. It would seem that, given the same armor and 

gun fire, mere mobility would avail the armored ground pur- 
suit airplane little if it is limited in its cruising radius. 
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The Development of Aircraft 


With Special Reference to the Zeppelin Airships 
By P. Jaray 


Translated by Starr Truscott, Aeronautical Engineer, Bureau of Construction and Repair, Navy Department 


All of the more recent surveys of the development of 
aircraft apparently regard the late war as the most important 
promoter of this development. It cannot be overlooked 
however that advances in the construction of aireraft, as far 
as they relate to a product intended for attack and defense— 
that is as far as they trace back to constructions which are 
closely bound up with the demands which were made on air- 
craft as a weapon—have only a limited significance in the 
development of aircraft for transportation. 

For example, the essential qualities of military aireraft, 
great climbing ability, good maneuvering power and excessive- 
ly high speed, play either no part or a minor one ‘n transport 
aircraft. Likewise those special constructions characteristic 
of fighting aircraft, which have caused them to develop in 
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Fig. 1. Tre First Zeerevix, L.Z1, Burr anv Frown tx 1900 
certain definite directions, form for transport a‘reraft exper- 
ience which is partly useless and which today frequently 
implies only a hindrance, and in no ease progress. 

Consequently in what follows the development of a‘reraft 
will be considered only from the point of view of its analysis 
as a means of travel or transportation without regard to its 
use as a weapon. In concise form there will be presented the 
course which the development of aircraft has followed thus 
far, the stage it has now reached and what the prospects of 
further development appear to be. In this there wi!l appear 
a clear distinction hetween that of the airsh'p, and that of the 
airplane. 

Characteristics of the Development 

To characterize the development it is conven‘ent to use, in 
connection with the technical side, the non-dimensional ecoe- 
ficients derived from the general conditions of equilibrium 
and, in connection with the economic side, a rating formula 
which, although by no means perfect and universal in its 


application, at least affords a basis for the estimation of 
economy. 


(A) Derivation of the Coefficients 
These coefficients naturally may be stated from various 
points of view. 


From Zeitschrift fur Flugtechnik und Motorluftschifahrt, June 15 and 
30, 1920, Nos. ‘11 and 12, Vol. 11. 





In the technical development however the ratios of Pro- 
pulsive Efficieney to Coefficient of Resistance and of Useful 
Load to Weight Empty, which have up to this time been most 
important in design work, must be regarded as the most 
important characteristics. 

If P is the propeller thrust in kilograms at a speed of v 
in meters per second, and at the normal engine r.p.m. with 
corresponding power WN in hp., then the efficiency 4 of the 
propeller and gearing is 

Pv 
1=—— (1) 
75N 
If é is the coefficient of resistance corresponding to a surface 
I’* in sq. meters (or a plane of area F in sq. meters) and 
an air density of y in kg. per cubic meter, the resistance of an 
airship is 


Y 
WwW. = & — [*y’ (2) 
i] 
or of an airplane 
e 
Wr = & — Fr’ (3) 
g 
(I the volume of the airship) 
For the condition of equilibrium 
P=W (4) 
and we obtain 
7 ain Fr a” 
—-—-— for the airship (5) 
Es g 75N 
and 
7 ins F1 ; 
—_— for the airplane (6) 
St g TSN 
This aerodynamic coefficient taken alone does not permit 


of a comparison of airship and airplane since the areas 
concerned J** and F are suitably chosen for practical reasons, 
but nevertheless arbitrarily. It does show however in a re- 
markably clear manner, and within each of the two types of 
aireraft, the aerodynamic quality of the forms chosen for the 
parts offering resistance to the air, as well as the degree of 
efficieney of gearing and propellers. 

A eomparison between the aerodynamic coefficients of air- 
ships and airplanes may be obtained by the introduction of 
equivalent resisting surfaces even if such a comparison, in 
view of the different roles of the airship hull and airplane 
wing, is not entirely accurate. As a matter of interest such 
a comparison will be made later, in which 
rf 


+ f y* 
i / 


- = — —_ (7) 
y g 7T5N 

will appear as an aerodynamic coefficient, in which y is the 
coefficient of resistance based on the projected area and f is 
this projected area in square meters. (In the ease of both 
airship and airplane the “projected area” means the area of 
the projection of all parts in the direction of motion.) 

The Ratio of Useful Load to Weight Empty as a specific 
Useful Load Carrying Ability @ is derived from the equili- 
brium condition 


A=G+Q (8) 


in which A = Gross Lift 
G = Weight Empty 
Q@ =} Useful Load 


(All in kilograms or tons, metric) 
From this by dividing through by G we obtain 


bo net eel (9) 
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For airships 
cI 
§; == —— —1 (10) 
g 
where c¢ is the unit lift in kilograms per cubic meter, which 
for O°C and 760 mm. barometer, with mean moisture content 
and a specific gravity ¢ (referred to air) of the inflation gas, 
has the value 
c = 1.293 (0.9986 — oc) (11) 
(The figure 0.9986 corresponds to a mean relative humidity 
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{ures neccessary in operation. In this both qualities would 
apply to the same period. Such a profit computation can be 
obtained mathematically only after very broad assumptions 
and simplifications. Even then the difficulties would remain 
which are involved at present, partly by the uncertain mon- 
etary standard and partly by rising wages and prices. 

In fixing upon the basie figures for the estimation of the 
profitableness it does not seem practical to refer to the wages 
and prices of 1914, as probably these will never be met with 
again. Moreover, the present conditions can in part be re- 











ometer. ) 
For airplanes 


cue Fv (12) 
g 
and hence 
1 Be" 
hs ielin stee. ceidatetenees al (13) 
g G 


in which & is the special lift coefficient of the wings for the 
most economical flight. 
n 7 
From the two coefficients (—) or (—) and @ is derived a 
third most useful coefficient of comparison or figure of merit 
uy 


A= — 0 (14) 
or 
Vv = — 0 (15) 


This originates from a somewhat arbitrary combination of 
two factors which hardly have a real relation to one another, 
but it makes it possible to show in a single expression the 
stages of development undergone by the aircraft in question 
from both the aerodynamic and structural point of view. In 
the most extreme case it shows what is the greatest useful 
load which can be moved through the air using the smallest 
fixed weight with the best propulsive efficiency and smallest 
coefficient of resistance. In this it serves as a measure of the 
suitability of the forms and methods of construction chosen 
in building aircraft—consequently the degree of their tech- 
nical perfection. 

To symbolize the development from an economic point of 
view is much more uncertain, if not impossible. It is obvious 
that one can express the degree of profitableness by a coeffi- 
cient, which is the ratio of the possible income to the expendi- 


72 (1918). tre Larerst Zeppetin Burtt To DATE 












garded as not basic, since many of the present prices have 
been forced up unnaturally high on account of the involved 
course of business. For these reasons in the following de- 
duction certain price equivalents will be assumed so that 
certain relations will follow, which can be assumed as proba- 
ble in¢he future if no further depreciation occurs. 

[The further progress of the currency depreciation—since 
the completion of the manuscript in the fall of 1919—makes 
the figures assumed for wages and costs appear too low in 
every ease. In reality however the absolute value of money 
has no internal effect on the results of the following investi- 
gation. | 

If Z is the per cent of time of actual operation of an air 
eraft in a given time (most conveniently per hour), k the rate 
per kilometer per ton of paying cargo, then the income per 
hour is 

e=ZkL(V+W) (16) 
where L is the paying eargo in tons, V the air speed in kilo- 
meters pier hour, W the velocity of the head wind in kilometers 
per hour; consequently (V = W) is the ground speed. 

To get an idea of the magnitude of Z it can be assumed 
that to keep an airship in commission—for repairs, nursing, 
ete.—about as much time is required as is actually occupied 
in flying. On the basis of experience in operating the Zep- 
pelin Bodensee Zs would be set. at 0.3. At that time the ship 
was the only ship of the Delag, and in the first two months of 
operation it made 75 trips averaging 6 hours duration or 
accomplished about 450 operating hours. But the ship must be 
regarded as not utilized to the full, with respect to time, on 
account of the short trip chosen (Friederichshafen-Berlin) 
and because it did this only once daily (although it could 
easily have returned on the same day in which case Zs would 
have been 0.6). Consequently, and without being unduly 
optimistic, a value of Zs = 0.5 can be safely assumed for later 
periods, when operation with several ships allows a balance 
in schedules. 

With airplanes, however, night flying is entirely out of the 
question. Even with multi-engined machines emergency 
landings are necessary under some circumstances, which, with 
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the still imperfect methods of communication, might at night 
lead to accidents which would cripple aerial passenger traffic 
for a long period. Of the remaining day time about half 
would be lost in preparations and maintenance work. For 
this it is of course often possible to use in part the hours of 
bad weather conditions such as fog, heavy rain, and snow. 
The unexpected occurrence of such weather might however 
interfere with scheduled flying time. Consequently, under 
the most favorable conditions the value of Z: can be taken 
= 0.2. Based on experience to date with regular aerial 
service,—to be sure most imperfect,—there would be obtained 
hardly the half of this figure so that with Z: — 0.2 a sub- 
stantial improvement of the flying service and its auxiliaries 
is assumed. 

For ease of comparison the round figure of 10 marks is 
assumed as a rate per ton kilometer. (This is about 214 to 
3 times the rate for first class express trains if one refers to 
rate for the same speed.) From this there results 

for airships és = 5L (V + W) (17) 
and for airplanes ee = 2L (V = W) (18) 

The expenditures per hour consist of: (1) the amounts to 
be written off for the aircraft and its share of the shed and 
for the power plant with spare parts, (2) the salaries of 
officials and operating personnel, (3) the wages of laborers, 
helpers and landing parties, (4) the expenditures for repairs, 
maintenance, insurance, rents, advertising, etc. as well as (5) 
the cost of fuel. 

If these hourly expenditures are referred on the one hand 
to the power N of the aircraft in hp. and on the other to the 
weight empty G in tons, there results—based on somewhat 
roughly estimated wages and costs—the figures given in the 
following table I. 

















TABLE I 
Hourly Expenditures for | Airships | Planes 
Written off for aircraft and its share of shed .. | 44 | 2G (to 34) 
| Referred | N 
| to | — 
| | 1000 
Written off for power plant and spare parts .... | 25 25 
Salaries for officers & operating personne] ...... | 20 | 10 
Wages for labor, helpers, landing party ........ 20 10 
Expenditures for repairs, maintenance, insurance, 
Be, ME, GUDn. cece cscccenticncsives 15 10 
Fuel for .. Z—0.5 Z—0.2 
at 5 matks per kg. & 240 gm. per hp. .... 600 240 
Cae OF B See Be OU, MIONND 4 ccc cccccccnsees 120 0 
Accidents and otherwise unprovided for ...... 100 100 
MC datetelecasccueaa tree eral akaaebees | 900 | 400 
Note: The charges for rents of flying and landing fields are not in- 


cluded, as they must be borne by the community. Likewise a fixed return 
on the investment is not included as it can be assumed to be included in 
the Rating for Profitableness or Economic Coefficient. 


From the foregoing table we obtain 
ads == 0.9N + 4G (19) 
and ar = 0.4N + 2G (20) 
With these assumptions (19 & 20) the economic coefficient 
then becomes 











Os 5L (V+ W) 
for airships oe = — = (21) 
ds 0.9N + 4G 
er 2L(V+W) 
or for airplanes o> — = (22) 
art 0.4N + 2G 
Nore: More generally—dependent on the length of journey 
and rate. 
ds = (0.18 4+- 1447) N+ 4G (19-a) 
and at = (0.16 + 1.207) N + 2G (20-a) 
ZkL(V+W) 
@s = (21-a) 
(0.18 +1447) N+ 4G 
ZkL(V+W) 
and or = (22-a) 





(0.16 + 1.202) N +- 2G 

It is to be noted that for comparison, the paying load L 
must be brought into proper relation to the useful load Q, 
Otherwise a shifting of the economic coefficient in favor of 
one or the other type of aircraft will occur because of the 
arbitrary distribution of the disposable weights. From equa- 
tions 21 and 22 there may be obtained, to begin with, the 
maximum economic coefficient for that aircraft which needs no 
fuel and no operating personnel, or carries only a very small 
quantity of fuel for the journey. At present, development 
has not reached such a point that the useful load remains 


AVIATION 





April 4, 1921 


unaffected by the weight of crew and fuel. Consequently, the 
cargo corresponds to what remains after the useful load has 
been diminished by the weights of fuel, officers, crew, reserve 
parts, stores and ballast. Plainly, with the same expenses for 
stations and their personnel that aircraft will be the more 
economical which has to make the smallest number of landings 
to take on fuel, or, in other words, the one with the relatively’ 
greater radius of action. On the other hand the economic 
coefficient grows directly with the paying cargo. Therefore, 
the maximum in any case is reached if the weight of the fuel 
supply B is equal to the eargo L. Therefore if 
Q=L+B+T7 (23) 
in which 7' is the total weight of the officers, crew, reserve 
parts, provisions and ballast, and 
then L =%(Q — T) (25) 
In this the following assumptions can be made for the weight 
T (in kilograms). 








TABLE II 
Weight of Airship Airplane 
\/ 
NN 2s ai accdelinnnminiinbinkwiactmdaidcneuil 20 Vz | (160i-80) 
Re re ee ee ee ee 160% 
Oe ee er eer ees 0.2N 0.1N 
Stores, Ballats and Miscellaneous ...........ee.6 0.17 0.019 











In this the number of engines is indicated as i which is depen- 
dent upon the power of the individual engines Ne so that 
N 


‘= 


(26) 





Ne 
Hence 
1 3 , 
Ls = ¥2[Q —-— (20V 1+ 0.17 +1601 -+0.2N)] (27) 
1000 , 


Or 
1 


L: = %4[Q ——— (160i — 80 + 0.1N + 0.01Q)] 
1000 


(28) 


And finally 
(29) 


2.5[Q@ ———(20V £-+0.12-+-160i + 0.2N)](V + W) 
1000 





— 





0.9N + 4G . 
and 
(30) 
1 
[Qg ———(160i — 80 + 0.1N + 0.019)](V + W) 
1000 
Or = 


0.4N + 2G 
Nore: Considered more generally similarly to eq. (2l-a) & 
(22-a) 
(29-a) 
1 3 
Zk(Q —-——(20V I + 0.17 + 160: +- 0.2N)](V + W) 
1000 





=_— 2[(0.18 + 144Z)N + 4G] 
and 
(30-2) 
1 
Zk[Q — (160i — 80 ++ 0.1N + 0.019)](V + W) 
1000 
er == 





2[(0.16 + 120Z)N + 2G] 


(To be continued) 





New Tailspin Record 


Declaring that his airplane made a total of twenty-eight 
revolutions in one minute and fifteen seconds in dropping from 
an altitude of 8,600 feet to 800 feet, George W. Haldeman, 
former Air Service aviator claims he has broken the world’s 
tail spin record. The flight in which the drop occurred was 
made over Lakeland, Florida. The official tail spin record is 
7,000 feet. 
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The present paper is a record of experimental work carried 
out with a view to overcoming the phenomenon of “burbling”. 
As is well known, the total pressure on an aerofoil is the sum 
of the positive pressure on the underside and the negative 
suction on the upper. ~If this negative suction can be made 
to increase progressively with increasing angle of incidence 
to angles greater than heretofore, the maximum value of the 
aerofoil lift coefficient will be inereaesd. The effect of such 
an inerease on airplane design depends upon the magnitude 
of the increase and the extra structure weight of the device 
necessary to obtain it. The present method which is now 
described has been evolved from experimental data, and an 
outline of the results is given below. 


In a paper which I read before the Royal Aeronautical 
Society in April, 1911--ten years ago—I attempted an anal- 
ysis of the somewhat meagre results then available on the 
pressures on plane and_curved surfaces moving through the 
air. The effect now known as “burbling” was referred to as 
follows : ; 


“To obtain a law giving the normal pressure on a plane as 
a continuous funetion of the angle of incidence of the im- 
pinging air from 0 to 90 is impossible owing to the two 
distinct forms of flow that occur on the back of the plane. 
From the horizontal position of the plane up to an angle 
varying in magnitude from 10 deg. to 50 deg. depending on 
the aspect radio, shape and curvature of the plane, the air 
hugs the back of the plane, the suction due to the rushing air 
is felt directly on the back of the plane, and the pressure 
inereases continuously as some function of the angle. At 
angles greater than this critical value the air leaves the back 
of the plane, a ‘dead’ air region is formed there, and any 
reduced pressure or suction on the plane back tending to 
inerease the total ‘lift’ is then solely due to the drag of the 
‘live’ air stream at the edges of this ‘dead’ air region.” 

A further reference was made later on in the paper: 

“The critical angle at which the ‘live’ air leaves the plane 
back is reached earlier in the case of planes of high aspect 
ratio, and the latter accordingly do not have such high 
maximum values as the planes of lower aspect ratio. 

“With planes of high aspect ratio there is not the same 
facility for the ‘feeding in’ of fresh air at the plane sides to 
act as a link between the plane and ‘live stream’, and therefore 
the ‘live stream’ leaves the plane back at an earlier stage than 
in the ease of the plane of lower aspect radio.” 

In Fig. 1 is the set of curves reproduced from the 1911 
paper, showing the pressure on aerofoil as a function of the 
angle of incidence. It will be observed that the square aero- 
foil marked P. 1: 1 continues lifting until 40 deg., whereas 
the aerofoil of aspect ratio 6.25: 1 (marked L.6.25 :1) “bur- 
bles” between 10 deg. and 15 deg. If, then, it were possible 
to convert the high aspect ratio aerofoil into a series of square 
ones and maintain the same conditions as in a square plane, 
higher maximum lift coefficients should be obtained. 

Fig. 2 is an aerofoil of aspect ratio 614 converted into 
six square planes by five slots, each parallel to the chord of 
the plane. With the slots open the total “lift” on the plane 
was slightly increased and the “burble” took place at 14 deg. 
instead of 13 deg. (see Fig 3). 

Improved results were later obtained with this form of 
slot, but this line of investigation was abandoned in favor 
of a transverse slot (see Fig. 4), which was tested on an 
aerofoil of R.A.F. 15 section (see Fig. 5). The shape of the 
slot, the width of the two openings and the position of the 
forward small aerofoil, and many other details, were found 
to have a very marked effect upon the results. 

Fig. 6 shows some early type slots of a R.A.F. 6 section, 
and Fig. 7 the results obtained. The lift coefficient increases 
about 25 per cent with the slot opened. Further developments 
are shown in Fig. 8, where a simple single slot is formed 
by the swivelling front edge on aerofoil No. 32, which was 
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approx mately of R.A.F. 6 cross-section. This aerofoil was 
tested at the National Physical Laboratory at a speed of 80 
ft. per second, and the results are shown in Figs. 9 and 10. 
The maximum lift coefficient of the plane with the slot closed 
was .633 and with the slot open .943, an increase of 50 per 
cent. The maximum value of the lift/drag coefficient was 
16.6 and 14.1 respectively. 

These results have also been plotted in Fig. 10, on curves 
showing the relation between speed and horse-power per lb. 
weight, according to the method described in a paper which 
I read before the Aeronautical Society in March, 1917. 


1 





, and horse-power per lb. weight as 
VKy 


With the slot open there is a reduction in land- 


Speed is plotted as 


Ka 


KyV/ Ky 
ing speed of about 20 per cent, and with the slot closed prac- 
ticaily all the advantages of the ordinary section. 








Similar Results with Various Aerofoils 


So far the tests described have been on one particular kind 
of section, and further experimental work has been carried 
out showing that similar results may be obtained with any 
type of section, both on what may be termed a “high speed” 
section, such as R.A.F. 16, or a “high lift” section, such as 
R.A.F. 19. Fig. 11 shows the R.A.F. 15 section—5la and 
51b—the section with the slot closed and the underside gap 
filled up being with a R.A.F. 15. There is a slight difference 
between the two, 51a having the leading edge of.the aft main 
aerofoil with a slight Phillips entry, whereas 51b has the 
leading edge of the aft aerofoil on the chord line. The results 
are plotted in Fig. 12, showing a slight improvement in lift 
in favor of 51b. A comparison between the R.A.F. 15 and 
this section with the slots open is also given on the curves. 
The maximum lift coefficient is increased from .52 to .84, an 
increase of 61 per cent, and the lift/drag ratio is higher with 
the slot open at all angles above 12 deg. 

The same general type of results were obtained with a 
thick section, such as R.A.F. 19, a section of which is shown 
in Fig. 13 with and without the slot, this aerofoil being No. 
44. As, however, the R.A.F. 19 is a section of a small lift/ 
drag ratio, the results of the single slot have not been in- 
cluded in this paper. 

An investigation of pressure distribution on the main and 
auxiliary aerofoils formed by the slot showed that the results 
obtained were of the same character as in an ordinary aero- 
foil, and that “burbling” would take place on the small 
auxiliary aerofoil when it was at its critical angle, just as an 
ordinary aerofoil would do without a slot. It is evident that 
this can be overcome by further slots extending throughout 
the plane, and a series of experiments was accordingly carried 
out with various section, to determine the lift that would be 
obtained with a multiplicity of slots. In Figs. 14, 15 and 16 
the R.A.F. 19 is shown with two, three and seven slots, and a 


‘series of experiments was conducted with each number of 


slots from one to seven. 

The results are plotted in Figs. 17, 18 and 19. With six 
slots the lift coefficient reaches the abnormal value of 1.96 
at an angle of 45 deg., and in comparison the curve of R.A.F. 
16, which is also plotted on Fig. 17, looks almost microscopic. 
At the angle of inclination of 45 deg. at which this large 
value of lift coefficient is obtained, the tangent of the trailing 
edge of the aerofoil is practically vertical, showing that the 
air is being deflected through the maximum angle possible and 
is leaving the plane practically in a vertical direction. Fig. 
18 shows the lift/drag plotted against lift coefficient, and Figs. 
19 the horse-power per lb. weight against speed. 

These tests indicate that with a multiple slot arrangement 
and increase in lift coefficient can be obtained of two to three 
times the normal value without the slot. 
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Tests of Biplane Combinations 


The tests so far described have all been monoplane tests, 
carried out in the wind tunnel at a speed of 40 ft. per second. 
A further series of tests was carried out on several sections— 
of which aerofoil 42 is an example—to determine whether the 
same effect could be obtained on a biplane. The results in 
Fig. 20 indicate that an increase in the lift coefficient of 
approximately 40 per cent was obtained with a single slot, 
and that a normal result was obtained. Further tests carried 
out since have clearly shown that with the necessary biplane 
corrections the slotted monoplane tests can be applied to 
biplane calculations. 


Center of Pressure Tests 


Aerofoil No. 32, the lift/drag coefficients for which have 
already been plotted in Fig. 9 and 10, was tested for its 
center of pressure movement, and the results are plotted in 
Fig. 23. At any given angle the center of pressure with the 
slot open is slightly farther back, but taking into account the 
decrease in lift coefficient at small angles with the slot open, 
for any given value of the lift coefficient the difference is not 
great. The general result, however, of the center of pressure 
line being slightly behind that of the normal position is one 
that might be anticipated as the pressure is more evenly dis- 
tributed over the whole plane, and therefore the aft portion 
has a greater lift. This causes the result of the center of 
pressure to lie farther back. 

In commenting on the tests carried out on this section the 
National Physical Laboratory reported as follows: 

“The high lift obtainable with the flap open is very re- 
markable, especially in view of the fact that the position of 
the center of pressure is little altered. At the critical angle 
the C.P. is at 0.295 chord with flap open, which corresponds 
with its position at about 8 deg. incidence with flaps closed. 
The longitudinal balance of the machine would be approxi- 
mately the same when flying at 8 deg. incidence or landing 
at 22 deg. incidence, a very valuable characteristic. Scale 
effect in lift and drag are both considerable, but little effect 
on C.P. is found.” 


Flap Experiments with Slotted Aerofoil 


An increase in the lift coefficient can be obtained by the 
use of a plane with flaps and by altering the angle of inci- 
dence of these flaps. A series of tests was carried out at the 
National Physical Laboratory, published in the report for the 
year 1913-14, pp. 111 to 128. The results have been plotted 
in Fig. 24, compared with aerofoil No. 32 with the slot open 
and the slot closed. The R. A. F. 19 curve shown is the en- 
velope of the various curves, as plotted in Fig. 32 of the 
report referred to above. The maximum lift coefficient on 
aerofoil No. 32 is approximately .943, as against .82 with 
the flap, which at this value was set back at an angle of 60 
deg. The increase in lift coefficient bythe use of flaps can be 
obtained with the slotted plane as with the ordinary one. A 
series of tests was carried out on the section shown in Fig. 
25, and the results are plotted in Fig. 26. With the plane 
inclined at 18 deg. and 19 deg., a progressive increase in the 
lift coefficient is obtained, but at 20 deg. and 21 deg. the 
plane is inclined at the critical burbling angle, and owing 
to this results are somewhat unstable. Further experiments 
have determined that the rolling moments obtained with the 
alteration of the flap angle are.of the same order as those 
on the plane of ordinary cross-section, indicating that full 
control ean be obtained by ailerons in the ordinary manner 
when the slots are open. 

Reference has already been made to pressure distribution 
plotting on a slotted plane. These experiments were carried 
out on aerofoil No. 42, this being a F.A.F. 15 section with 
an extra nosepiece added (Fig. 27). The results are shown 
in Fig. 28. The-shape of these curves is very similar to that 
of the ordinary pressure plotting, except for the break in the 
curves where the slot is opened and the higher values in 
pressure obtained at the leading edge of the aft plane. 


General Conclusions 


The record which has been given is one of progress in 
experimental work with the slotted plane. In general, the 
results show that depending upon the slot shape, position, 
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width, inclination, ete., an inerease in lift coefficient of from 
40 to 60 per cent can be obtained with one slot, and up to 
200 to 300 per cent, with a multiplicity of slots. The drag 
coefficient is slightly inereased on the slotted plane with the 
slot closed, compared with an unslotted plane of similar cross 
section. The gap on the lower surface of the plane makes but 
little difference to the drag, but any discontinuity on the 
upper surface is at once attended by a large increase in the 
drag coefficient. With flaps fitted to such an aerofoil the 
necessary increases in lift coefficient can be obtained, so that 
the proper aileron control is still available. This is a distinct 
advantage over the method of increasing the lift coefficient by 
alteration of the flap angle, for with the flap at its maximum 
angle no aileron control is possible. The center of pressure 
is slightly aft of the position at smaller angles on a plane of 
similar section, but unslotted. This result is evident from an 
examination of the pressure slottings, which shows that dis- 
tribution of pressure on each of the smaller constituent aero- 
foils, while similar to an ordinary aerofoil, result in the lift 
being more evenly distributed over the plane. 


Causes of “Burbling” 


If reference is made once more to Fig. 28, it will be seen 
that as the angle of incidence is increased, the pressure at 
the leading edge increases very rapidly. At 14 deg. the nega- 
tive suction on the upper surfaces of the plane reaches a 
value of 1.2 for both auxiliary and main aerofoils. After this 
point is reached, the auxiliar® aerofoil’s pressure increases 
more rapidly, reaching 1.65 at 16 deg. and 2.2 at 18 deg. At 
18 deg. at abnormal pressure increase over the small area at 
the front edge of the auxiliary aerofoil is followed by a very 
rapid pressure drop, the pressure on the main aerofoil only 
reaching a value of 1.3. This very steep pressure graduation 
immediately results in “burbling”, the maximum value of the 
pressure at 20 deg. having fallen to 1.75. The same type of 
results is found with an ordinary plane, except that the rapid 
rise in pressure of the leading edge would have taken place at 
a smaller angle. To prevent “burbling” it is therefore neces- 
sary to ensure that the angle of the auxiliary planes is always 
kept sufficiently small, so that a rapid increase in pressure is 
possible, as has already been shown in the ease of the R.A.F. 
19 tests. It would appear that the rapid rise in pressure is 
due to abnormal velocity increase, with corresponding con- 
traction of the live air stream, and that slightly farther back 
on the plane the necessary velocity reduction cannot be effec- 
ted without setting up discontinuity and the eddying effects 
known as “burbling”. 


Effect on Design 


The inerease in lift coefficient possible with the slotted 
aerofoil permits either of slower running speeds than at 
present, or alternatively, of less power at top speed. The 
first is self-evident; the second requires some explanation. 
In an aerofoil design with unslotted planes, the lift coeffi- 
cient at top speed is usually less than that at which the 
best value of lift/drag is obtained. The landing speed and 
maximum lift coefficient determine the value of the lift coeffi- 
cient at full speed, the drag at this latter speed—excluding 
body resistance for the moment—the horse-power required to 
obtain this speed. With the slotted plane the reverse pro- 
cedure may be adopted. The lift coefficient top speed can be 
chosen with reference to the best lift/drag ratio of the plane, 
and the slow speed for alighting obtained by the provision of 
the necessary number of slots to give the required lift coeffi- 
cient. At top speed it will therefore now be possible to work 
at lift coefficients between .2 and.3 instead of the lower values 
which eall for the use of a section such as R.A.F. 15 with 
low values of drag at very small angles. The trend of design 
would therefore be toward the choice of sections with high 
lift/drag ratio rather than fairly high lift/drag ratios at 
low values of the lift coefficient. If, then, machines can be 
designed with their planes at normal cruising speed, set 
at angles of incidence where the lift/drag ratio is 
not less than 16 and perhaps as high as 21 or 22, a great 
economy will be effected in the horsepower that is required. 
Economy does not, however, rest with the planes alone, for if 
the planes are more efficient it will pay to sacrifice a little 
weight to diminish the body resistance of the airplane. It 
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would appear from our recent experiments that a_ total 
lift/drag ratio on a complete airplane can be obtained of not 
less than 1 to 15 at the top speed. With this value and the 
propeller efficiency of 70 per cent, a speed of 120 m.p.h. can 
be obtained with 33 lb. per horsepower. It is evident that 
results such as these will emphasize the importance of im- 
proved methods of propulsion at slow speeds, so that the 
problem of arising with such heavy loads per horsepower 
is made easier that it would be at the present time. 

The experimental results which have been given above have 
been confirmed by full-size tests on a D.H.-9, the front edge 
of which was altered so that its section included a slot in 
front of the front spar. The increase in lift coefficient 
measured from the decrease in stalling speed showed that the 
full-seale results followed closely the laboratory experiments. 


Mechanical Devices Necessary 


The operation of the auxiliary plane or planes to effect the 
transformation from slot closed to slot open does not present 
very great difficulties, nor does their addition to the 
structure lead to very much increase in weight. One of the 
simplest methods is by the simple swivelling of the front 
auxiliary portion, but in this device and in the actual methods 
of control many solutions are possible, and experience in 
manufacture and operation ean only indicate which is the best. 
It is to be hoped that the results which have been given above 
and the investigation which has been conducted will lead to 
further experiments being carried on elsewhere so that im- 
proved results may be obtained to the benefit of aireraft and 
aviation generally. 
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Canada’s Air Ports 


While the United States has done nothing, save locally in 
the matter of regulating air navigation, Canada has moved 
forward along the lines of the International Air Convention, 
which though signed by a representative of the American 
government, has not been ratified by the latter. 

Customs “air harbors”, where aireraft coming from abroad 
are required to land, have been established at Montreal, P. Q. 
(St. Laurent Polo Grounds), Desseronto, Ont. (Mohawk 
Indian Reserve), Toronto, Ont. (Armour Heights) and Vir- 
den, Man. These eustoms air ports are for airplanes only. 
It is expected that an additional customs air harbor for sea- 
planes will be established in the near future at Frederic- 
ton, N. B. 





Civil Service Examinations 
(Aeronautical) 


The United States Civil Service Commission announces two 
competitive examinations, one for Chief Draftsman (aero- 
nautieal) and one for Mechanical Superintendent (Aircraft). 
One vaeaney for each position mentioned, in the Naval Air- 
eraft Factory, at $15.04 and $11.08 per day, respectively, and 
vacancies in positions requiring similar qualifications at these 
or higher or lower rates of pay will be filled from these 
examinations. 

Receipt of application to close on Apr. 26, 1921. Further 
information may be had from the Civil Service Commission, 
Washington, D. C. 





Mounting of Cameras in Airplanes 
By Robert W. Elton 


Chief Engineer, Fairchild Aerial Camera Corp. 


When the attempt was first made to install cameras in 
airplanes it was found that the vibrations caused by the motor 
or by the reactions of the frame of the plane due to the strains 
of flight, seriously interfered with the taking of satisfactory 
pictures. The effects of this vibration were shown on the 
plates, in some eases by a indistinctness over the entire picture, 
in others by sections of the picture being indistinct. 


Eliminating Vibrations 


This lead to the finding of means to overcome and eliminate 
the vibrations. The first remedy to suggest itself was the use 
either of rubber cush‘ons or metal springs. There were quite 
a few different stvles of mountings made, probably the first 
being a conical shaped frame set in the floor of the plane and 
lined with heavy sponge rubber. This, while it improved the 
pictures somewhat, did not do away entirely with the effects 
of the vibrations. The British army tried trays or cradles 
padded with sponge rubber and the French made a mounting 
using tennis balls for cushions. Later the French constructed 
a suspension set on bell cranks, rigidly linked together, with 
a frame at top and bottom, the camera being set upon the 
upper frame and the nose of it held by heavy rubber bands. 
This took care of the vertical vibration, but something was 
still lacking as the vibrations still showed to some extent. 

At about this time the U. S. Air Service started a series of 
exhaustive experiments to determine just what was needed in 
order that the vibration could be eliminated. It was early 
found that as a first principle it was necessary that the 
camera should be supported at its approximate center of 
gravity and, as a second, that it should rest on some elastic, 
heavily damping support. Various improvised mounts were 
made up on these principles and tried out, using the English 
method for testing, that is fastening electr'e lights to the tops 
of trees in a heavily wooded piece of land, and flying over 
them in the early evening at dusk, with the shutter wide open. 

At the conclusion of these tests it was decided that to make 
a proper and satisfactory support it was necessary to include 
three principles. First, the camera would have to be sup- 
ported at its center of gravity, second, the mount would have 


to be set on some substance that would give just the right 
amount of cushion, and third to derive some way of making 
the mount so that the camera could be tilted to compensate 
for the plane being out of parallel with the ground. 

During the year 1918 such a mount was perfected for the 
(1. S. Air Service by Lieut. J. B. Brinsmade and the writer, 
this mount being known as the Air Service Universal mount. 

This mount consisted of two aluminum trusses or supports 
whose ends rested on sponge rubber set in holders. This 
sponge rubber was of special composition and was put in the 
holders under just the right amount of pressure. These 
trusses supported a wooden gimbal ring which in turn sup- 
ported a ring made of aluminum. The camera slipped into 
the aluminum ring. By the use of this mount the camega 
could not only be tilted to make it vertical with the ground 
at all times, but could also be tilted sidewise to allow of the 
taking of pictures at an oblique angle. It also allowed of the 
rotation of the camera to compensate for the crabbing of the 
plane. 


Single Mount for Two Types of Cameras 


This mount was designed for use with cameras of 20 in. 
focus, which were then being used on account of the planes 
having to fly at a high altitude to avoid anti-aircraft guns. 
At the close of the war it was found that it was possible and 
more sat’sfactory to use a eamera of 12-in. foeus for peace 
time work and that in order to use this mount it was necessary 
to weight the nose of the cone in order that the camera might 
still hang at its center of gravity. 

This being very unsatisfactory, the new all metal mount 
was developed, constructed on the same principles but de- 
signed in such a manner that either the 12-in. or the 20-in. 
eamera could be carried and the center of gravity maintained 
by the use of a simple adapter, thus doing away with the 
necessity of using weights. 

This mount has recently been furnished the U. S. Army 
and Navy Air Services and is being put on the market by per- 
mission of the Government by the Fairchi!d Aerial Camera 
Corporation of New York. 
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“Who's Who in American Aeronautics” 


(Ocpyright, 1921, by The Gardner, Moffat Oo., Inc.) 


Thurman Harrison Bane Fiorello H. La Guardia Byron Quinby Jones 


BANE, THURMAN HARRISON, Major, Air _ LA GUARDIA, FIORELLO H., Lawyer; born | JONES, BYRON QUINBY, Major, Air Service; 
Service; born, San Jose, Calif., June 12, 1884; New York City, Dec. 11, 1882; Son of Achilles born, Henrietta, Monroe County, N. Y., April 9, 


son of Adam Clark Bane and Florence Cedonia and Irene La Guardia. 1888; son of Samuel Titus Jones and Sarah Min- 
(Harrison) Bane; married, Bessie Louise Dich- Educated: public schools, Prescott Arizona, erva (Quinby) Jones; married, Evelyn Kennerly 
man, May 29, 1909. L. L. B. New York University. Clark, June 4, 1917. 


Educated: Public Schools, including Lowell _ Professional: Practiced law in New York Educated: Grammar School and High School; 
High School, San Francisco, Calif.; Graduate of City; deputy attorney general, State of New York, Freshman year Mass. Inst. of Technology; 1912, 


U. S. Military Academy, West Point, 1907. 1915-1917, Member of Congress, 65th and 66th Graduate of U. S. Military Academy; Post Grad- 
Professional: Entered Army as 2d Lieut. in Congresses, President, Board of Aldermen, New "ate Course in Aeronautical Engineering M. I. T. 
the 14th Cavalry; Promoted 1st Lieut. in 1912; York City. Professional: Graduated from West Point 


Captain, 1916. Major and Lt. Col. 1917 and Col- _ Aeronautical Activities: First took up flying, 1912; served in 14th Cavalry to Nov. 1913; Or- 
onel, 1918; Just before America entered the World Mineola, Sept. 1915—Bleriot Monoplane; 8th dered to Air Service Nov. 1913; Learned to fly in 
War (Nov. 1916) was transferred from the 6th Aviation Instruction Center, A. E. F.; American Signal Corps Aviation School, San Diego, Calif.; 


Cavalry to the Aviation Section of the Signal Corps Bombing Detachment, Italian Front. March and April, 1915, on duty at Brownsville, 
with the rank of Ist Lieut. After ten years of | Flying Rating: R.M. A. War Service. Major, Texas, with Lieut. Milling, for the purpose of 
service in the Cavalry, was first assigned to the Air Service. observing for the American forces at that place. 
Aviation School at San Diego, Calif. and later * War Honors: War Cross( Italian); one cita- _.4¢ronautical Activities: On duty with the 
became secretary and officer in charge of experi- tion, Gen. Diaz; Knight Commander, Italian First Aero Squadron in summer of 1915 and with 
mental shops at the school; promoted to Captain Crown. detachment at Brownsville in Aug. and Sept. 
in June, 1917, to date from Sept., 1916; In Aug. Member: New York Athletic Club, American 1915; On duty in Boston, winter of 1915-1916, 
promoted to Major and assigned to Command of Flying, Many civic and political organizations. taking a course in aeronautical engineering; on 
the 14th Aero Squadron; Relieved of that Com- | Present Occupation: President, Board of A]- duty in Washington in connection with aviation 
mand on Oct. 1, 1917 and ordered to Washington dermen, New York City. activities with Pershing’s expedition 1916-1917; 
to act as Assistant to the Executive, Air Division, Address: New York City. in charge of all airplane repair shops and theo- 
as a member of the examining board; Promoted etnias retical course of aeronautical instruction at San 
to Lt. Col. in October; Jan. 1918, made a member ° P Diego; June 1917 on duty in Washington on 
of the Army and Navy technical aircraft board, in Lewis Edward Goodier, Jr. standardization of Army and Navy Air Service 
charge of designs and specifications for aircraft; GOODIER, LEWIS EDWARD, Jr., Captain U. specifications; July to Sept. 1917; opened and or- 


Next assignment was as executive officer of the § Army: born. Utica, N. Y.. Au ganized the training school at Mt. Clemens, Mich- 
x ete te : A : ds. £ y; , u — oo g. 5, 1885; son of j; . - : . . 
Sa one then -. pon of 7. Technical Lewis Edward Goodier and Estelle (Northrup) a act Yarn lig 017 pose ra oe pyres country 
4 a oA + a ? = nee. eyo Goodier; married Myrtis Mahood Nov. 26, 1919. Training; April to middle of J = i918. ~—— 
of pg nae, Poy Section ~ ay — v» OS , ~ Educated: Public schools, Utica, N. Y.; Utica in England and France. in Enelish Fre “4 my 
ithe Technical Section and on temporary duty Academy, Utica, N. Y.; Central High School, American training centers; J Sapp gg Rp 
= the Bureau 0 ircraft Production; at Day- Washington, D. C.; Bachelor of Science in En- ia 7 : ee CURE WO Lec. 1918 on 
on was in command of all test work at Wilbur gineering Chemistry, 1908; Georgia School of uty in connection with the proving testing all 


Wright Flying Field; In charge of that work until Technolocy aviation equipment; Oct. to Dec. directly in charge 
Pde’ ’ — , T gy, Atlanta, Ga. tgs : ATS 
after signing of the armistice; Has since been Professional: Entered Coast Artillery Corps, A Fairfield = “ee Sass leer vee 


Chief of the Engineering Division, Air Service and [, § Army, as 2d Lieut., 1908: Transferred to woj " : 
aa ay bsg p ogee — Dayton, O. Signal Corps for Aeronautical duty, Sept. 25, ne a mom ag ane — o 
sae. a a a a ae ae Aviation Section until ag A 1, 1915; as Assistant Chief of Supply p ten emieetiines 
° a retired from active service as result of aero ac- oo > ep atic g ho hat ; 
aun yn re - — oy 4 a” cident, July 1, 1916; returned to active duty, ssi igsT: Missions Piet hulp ie 3934; 
Mer 10 Bg y the ng 0 ay, July 11, 1916; returned to inactive duty list, Member: Army ond Macy Club (Wash.) 
Member: National Advisory Committee for May 20, 1919; returned to active duty, Oct. 26, Present Occupation: Ass’t Chief of Suppl 
iecmneaiiens Gale Of hein. Tae ' 1920; Assistant Professor, Military Science and Group, Office of Chief of Sie Maeutan PPIY 
‘Renate O Paes a Mechanical E - igineers; Tactics, Georgia School of Technology. Adivess: tnaitten tein: & A 
merican Society of Mechanical Mngineers. 7 Aeronautical Activities: Student, aviation offi- “Roe Tachi a. soca 
_ Present Occupation: Chief, Engineering Divi- ee, Sept. 1912 to Feb. 14, 1913; Instructor and Navy Club, Washington, D. C. 
Cook =. —_— and Commanding Officer of Mc- Signal Corp Aviation School, June, 1913, to June, 
200 101d. . 1914; Commanding Officer, 2d Company, 1st Aero 
Address: McCook Field, Dayton, O. Squadron, June, 1914, to Nov., 1914; Badly in- . Arnold Norman Krogstad 
jured, accident Nov. 5, 1914; Inspection Section, KROGSTAD, ARNOLD NORMAN, Major, Air 
- Aviation Section, July, 1916, to April, 1917. Service; born, Lanesboro, Minn., Aug. 28, 1885; 
David Watson Taylor Flying Rating: Pilot’s license, Dec. 25, 1912 aon of See O. Krogsted aad Hine B. (Hel- 
: SE Tie : (No. 200); Expert’s License, Feb. 14, 1915; Mili- son rogstad; married, Julia LeGrand Rozelle, 
, TATLOR, DAN ID_ WATSON, Rear Admiral, tary Aviator, Feb. 14, 1913; Junior Military Oct. 6, 1917. 
U. S. Navy; born, Louisa Co., Va., March 4, Aviator, Aug. 15, 1914. Educated: High School, Lanesboro, Minn.; 
1864; son of Henry Taylor and Mary Minor War Service: Organized ‘and commanded Graduated, 1909, U. S. Military Academy. 
(Watson ) Taylor ; married Imogene Mary Morris, Chandler Field, Essington, Pa., April, 1917, to Professional : 2d. Lieut., 1st. Lieut., and Cap- 
Oct. 26, 1892. : Nov., 1917; Gerstner Field, Lake Charles, La., tain, U.S. Infantry. — 
Educated: At home until entered Randolph Noy., 1917, to April, 1918; officer in charge opera- Aeronautical Activities: Aviation Student at 
Macon College, Ashland, Va.; 1885, U. 8S. Naval tions section, Office Director of Military Aero- Signal Corps Aviation School, San Diego, Calif. 
Academy; Honorary, Eng. D. Stevens Institute; yantics, Washington, D. C., April, 1918, to Aug. Oct. 1916 to May 1917; Officer of the U. S. Air 





D. Sc. George Washington University. 1918; Inspector, Air Service, S. O. S., France, Service to date. 

Professional: Graduated Naval Academy 1885; Oct. 1918. to Dec., 1918; Lt. Col.. Oct. 1917. Flying Rating: Junior Military Aviator 1917; 
Assistant Naval Construction 1886; Graduated Member: Army and " Navy Club (N. Y.); Airplane Pilot 1929; Aero Club of America, pilot 
Royal Naval College, Greenwich, England, 1888; Aymy and Navy Club (Wash.). license 1917. 

Naval Construction 1892; Chief of Bureau Con- Present Occupation: Assistant Professor Mili- War Service: Organized and Commanded 
struction and repair 1914 to date. tarv. Science and Technics, Georgia School of Ground School at University of Calif., and Rich 

War Service: Served as Chief of Bureau of Technology. Field at Waco, Texas 1917 and 1918; Three 
Construction and Repair during World War; Dis- Address: Georgia School of Technology, months overseas as Liaison officer, 1918; 1918, 
tinguished Service Medal; Commander of Legion atjanta. Ga.; home, 29 Kimball Street Atlanta, Operations Div. Air Service. 
of ‘lonor (French). Ga. ’ ‘ , ‘ Member: U. S. Infantry Association; Army 

Books: ‘Resistance of Ships and Screw Pro- via and Navy Air Service Association. 
pulsion” (1893); “Speed and Power of Ships’”’ P Present Occupation: In Command Aviation 
(1910). Beckwith Havens General Supply Depot, Morrison, Va. 

Member: Army and Navy Club (Wash); Address: Aviation General Supply Depot, 


Society of Naval Architecture and Marine Engin- HAVENS, BECKWITH, Aircraft Constructor, Morrison, Va. 
eers; Institution of Naval Architects (British). born, New York City, May 29, 1890; son of A. 


Present Occupation: Chief Constructor, U. S. Britton Havens and Liela (Beckwith) Havens. 
Navy; Chief of Bureau of Construction and Re- ‘ Educated: Public Schools of New York and Cal- Chalmers é. Hall 
i ifornia. 
pair. Automobile Salesman 1906 to HALL, CHALMERS G., Colonel, Air Service; 


ress: Navy Department, Washington, D. Professional : 4y y f 

Cc 4 1813 19th St. N. W. Weshingten, D. C. 1910; Exporting motor Federal trucks 1914, Den- born, Wilksboro, N. C., Feb. 8, 1875; son of 
ine : olin by 1914 to 1919 travelling over Europe, Scanda- Philo Chalmers Hall and Elizabeth (Whiting) 
navia, Australasia, South Sea Islands and the Hall; married, Margaret Mc Neely, Feb» 16, 1898. 
Educated: Public Schools of Hickory, N. C.; 





1 Orient. _ fd te 
Walter Henry Phipps Aeronautical Activities: Joined Glenn Curtiss gy oF mere jeoneee. : 
" NRY i in 1910; Exhibition pilot 1911-12-13; Winner rofessional: Twelve years experience on army 
PHIPPS, WALTER HENRY, Acronautical in 1910;, Exhibition pilot 1ott tit) i913 and construccion projects. 


ineer: V , 19, 1892. : £ etc, : 
Raginese; Seen, Sevens at ew York: In- continued flight to New York; holder of Curtiss Aeronautical Activities: | Organized four tech- 
stitute Dr. - Schmitt, St. Gallen Switzerland: Gold Medal and Aero Club Medal of Merit (1913) ; nical regiments for service in Air Service, A. E. F. 
vens Institute Prep. Hoboken, N. J.; resigned six months flying 1920 for Curtiss N. Y. Aircraft Oct. ‘18-July ‘19; In charge production and main- 
Stevens Institute Prep., Moboken, N. v., Pes tenance night bombardment Sector Air Service 


to enter aeronautics. Corp. | . ; - = a Te i : a See 
- : : , : : Rating: Aero Club of America license A. E. F. Sept. 18- Feb. ‘19; Chief, Air Service 
Professional: Designer and builder of air* iy -- J v. a Mave pce Mery Procurement, March ‘19- to date; Chief Air Ser- 


gf ee en ay SO Student of Aviation War Service: Lieut. U. 8. Naval Reserve Fly- vice we oe hoy a ae 
: . i —— 2 i ing Corps. . ing as,observer only. _ i d 
atnee 1910; Designer of the Easy and wpatting yo FF Aero Club of nage gy 6 York ou Service: Spanish American War; World 
i ines Club: Veteran Corps of Artillery an merican ar. ; 
— i io Menber: Aero Club of America. 
ti =a (N 9 2 ney ee “oo Occupation: Officer The Airships Mfg. Present Occupation: Chief of Air Service Pro- 
a 8 Occupation : Designer and Chief En- Co. of America. curement, ~~ of panes of wd Service. sie 
gineer Ordnance Engineering Corporation. Address: Hammondsport, N. Y.; home, New oa a tan a g.5 ome, 

Address: Baldwin, Long Island, N. . # York City. a A a» 

431 ie 


432 


Laurence La Tourette Driggs 


DRIGGS, LAURENCE LA TOURETTE, Law- 
yer, born, Saginaw, Mich., Dec. 1, 1876: son of 
Leroy Channing Driggs and Mary (La Tourette) 
Driggs; married Mary Ogden, June 29, 1904. 


Educated : public schools, Portland, Ore., A. 
B. University of Michigan, 1899, L. L. D. New 


York Law School 1900. 

Professional: Practiced law in New York 
1900-1913 as trial attorney for Brooklyn Heights 
Railroad Co.; Special Deputy Attorney General 
in trial of Election frauds; member Market Com- 
mission; frequently appointed receiver and trustee 
in bankruptcy by Federal Court; bought and oper- 
ated O Bar ranch in Texas, 1913-1916; developed 
with Driggs Ordnance Co. the Driggs one-pounder 
airplane gun, 1916. 


Aeronautical Activities: Taught to fly by 
Stevenson McGordon, 1913; in Germany studying 
flying 1914 when war broke out; began writing 


special articles on war aviation, 1916; was guest 
of British Government as Aviation expert, 1916; 
spent last six months of war as guest of the Allied 
Gov’ts. in the field, including a cruise on the 
Grand Fleet. Founded, American Flying Club at 
the front and became its first president 1919; re- 
elected, 1920; organized New York-Toronto Air- 
plane race and Reid-Towers Dinner, 1919; Armis- 
tice Dinner, Aviator’s Ball, College Aviator’s 
race; organized many branches of American fly- 
ing clubs throughout the country. Lectured on 
aviation in various cities, and contributed articles 
on aviation to the leading magazines of the United 
States and England. He had over 100 hours in 
the air, and has flown in all types of airplanes in 
the United States and overseas. Probably knows 
more war aviators than any other person living. 


Books: ‘Eyes of the Army and Navy” with 
Munday; “Arnold Adair, American Ace’’; ‘‘Heroes 
of Aviation’’; “Fighting the Flying Circus’’ with 


Rickenbacker ; “Golden Book of Aviation’’; 
“Short Flights.”’ 

Member: American Flying Club, Apawamis 
Golf, Chevy Chase, Cosmos (Wash.) Archie Club 


(Boston), Royal Air Force Club (London), Sons 


of Revolution, Colonial Wars, 1812 Society, St. 
Nicholas, Hugenots, Pilgrims, various local Avia- 
tion Clubs. 

Address: Home, 20 Fifth Ave., New York. 


Earl Larue Naiden 


NAIDEN, EARL LARUE, Major, Air Service; 


born, Woodward, Iowa, Feb. 2, 1894; son of 

Henry Richard Naiden and Cara (Larue) Naiden; 

married, Mary Frances Semans, Dec. 29, 1919. 
Educated: Woodward High School; Iowa 


State and U. S. Military Academy, West 
Point. 

Professional: Entered Cavalry, 2d Lieut. 1915; 
joined Aviation June 1916; Overseas one year and 
eleven months; American Air Service Representa- 
tive to Italy 1917; Served ten mon‘hs on General 
staff G. Il. Q., in G3 Section; instructor in Air 
Service at General Service Schools since 1919. 

Aeronautical Activities: Made Junior Military 
Aviator, March 1917 at San Diego, Calif.; joined 
first Aero Squadron on border, April 1817; sailed 


College 


with Squadron for France, Aug. 1917; trained in 
France, Italy, and later in the American schools 
in France; first American pilot to qualify as a 


Caproni pilot; trained as night bombing and pur- 
suit pilot; served with French in a night bombing 
squadron at front. 

Flying Rating: 
ilian Pilot license. 

War Service: Army Air Service 23 months; 
certificate of Merit by General Pershing; and Offi- 
cer of the Black Star, from France, 1918. 


Junior Military Aviator; Civ- 


Books: Air Service text book used at General 
service schocls. 
Member: Aero Club of Iowa. 


Present Occupation: Instructor General Ser- 
vice schcols in Air Service. 
Address: 273-A, Fort Leavenworth, Kansas; 


home, Woodward, Iowa. 


George Harrison Houston 
Industrial 


HOUSTON, GEORGE HARRISON, 
Engineer; born, Covington, Ky., Jan. 4, 1°83 


Educated: public schools, Covington, Ky.; 
Cincinnati Technical School. 

Professional: Member of firm of George W. 
Goethals & Co. Ine., specializing in industrial 


management, 1916 through 1920; Vice-President 
and General. Manager, Curtiss Aeroplane & Motor 
Corporation 1916; Pres. Wright-Martin Aircraft 
Corporation, 1917-1919; Pres. Wright Aeronau- 
tical Corporation successor to Wright-Martin Air- 


eraft Corporation, from date of organization to 
present time. 
Acronautical Activities: In 1919 was member 


of Aviation Mission appointed by Secretary of War 


to study aviation in several countries of Europe. 
Member: Engineers’ Club, Aero Club of Amer- 
ica; Society of Automotive Engineers; American 


Society of Mechanical Engineers. 
Present Occupation: President, 
nautical Corporation. 
Address: 60 Broadway, N. Y.; home, 270 West 
End Ave., New York City. 


Wright Aero- 


AVIATION 


Arthur Read Christie 


CHRISTIE, ARTHUR READ, Major, Air Ser- 
vice, U. S. Army; born, East Orange, N. J., July 
29, 1890; son of Arthur Wells Christie and Eliza- 
beth Ellen Christie; married G. de Beaume Jan. 
24, 1920. 

Educated: Columbia Grammar 
Orange High School; New York Preparatory 
school; College of William and Mary, Williams- 
burg, Virginia, New York University (Law). 

Aeronautical Activities: As 2d Lieut. Regular 


School; East 


Army started training at Signal Corps Aviation 
School, San Diego, Calif., Dec.2, 1914: Passed J. 
M. A. test, June, 1915; Original member of Ist 


Aéro Squadron and served with this squadron at 


Fort Sill, Oklahoma, Brownsville, Texas, San 
Antonio, Texas, and in Mexico; In August, 1916, 
ordered to Chicago, Ill., to assist in organization 
of aviation school for reserve officers; June, 1919, 


appointed member Joint Army and Navy Board on 
Aeronautics, and Liaison 


Officer with naval air 

Serv lc ¢ 
Flying Rating: Military Aviator, Aviator’s 
Certificate No. 323; Expert’s Certificate No. 40. 
War Service: C. O. Signal Corps Aviation 
School, Memphis, Tenn.; C. O. Wilbur-Wright 
Field, Dayton,, Ohio; C. O. 2nd Aviation Instruc- 
tion Center, Tours, France; C. O. 99th Aero 
Squadron; C. O. 5th Army Corps Observation 
Group; Chief of Air Service, 5th Army Corps; 


Toul Sector, Vosges, St. Mihiel and Meuse-Argonne. 
Member: Army and Navy (Wash.); Pi Kappa 
Alpha and Phi Alpha Delta Fraternities; Military 
Order of Foreign Wars 
Present Occupation : 
Mitchell Field, Long Island. 
Address: Mitchell Field, Mineola, L. I., N. Y. 


Commanding Officer, 


George Conrad Westervelt 


WESTERVELT, GEORGE CONRAD, 
mander, U. 8S. Navy, born; Corpus Christi, 
Dec. 29, 1879; son of G. W. Westervelt 
Florence Westervelt; unmarried. 

Educated: Corpus Christi Grammar and 
Schools; 1901, U. S. Naval Academy; 1908, 
ter of Science, Massachusetts Institute of 
nology. 

Professional : 


Com- 
Texas, 
and Ida 


High 
Mas- 
Tech- 


Entered Naval 
Graduated Naval Academy 1901; 
struction Corps 1904; Graduated 
Tech. 1998; Ships Construction 
general Navy Yard experience 
Aeroneutival duiy to date 

Aeronautical Activities Designed and _ built 
seaplane, 1914; General «charge of production and 
inspection activities in field for Bureau Construc- 
tion and Repair, jan. 1, 1917 to Nov. 1, 1919; 
Considerable flying in an observation capacity or 
under preliminary flight instruction. 


Service 1897; 

Entered Con- 
Mass. Inst. of 
and and 


until then 


design 
1907; 


Flying Rating: None at present, Student avia- 
tor for year and a half but unable to take any 
consistent instruction 

War Service: General charge field inspection 
and produ«tion of aircraft for Bureau Construc- 
tion and Repair during the war; General charge 
design and building of NC boats and preparation 
for Transatlantic Flight; member joint Army- 
Navy Aeronautical Commission to Europe 1917; 
Senior member Board of Investigation Naval Aero- 
nautics in Furope 1918. 

Books Joint Author with Commanders Reed 
and Richardson of “The Triumph of the NC’S’— 


Doubleday, Page and Company 

Member: Army and Navy Club; New York 
Yacht Club; Racquet Club, Philadelphia 

Present Oecupation: Manager, Naval Aircraft 


Philadelphia, Pa. 


Factory, 


Address: Naval Aircraft Factory; home, Rac- 
quet Club, Philadelyhia, Pa 
Thomas G. Cassady 
CASSADY, THOMAS G., Bondsalesman; born, 


Spencer, Ind., Jan. 5, 1896; son of O. E. Cassady 
and Edith (Gantz) Cassady; unmarried. 
Educated: Spencer public and High 
University of Chicago. 
Aeronautical Activities: 
S-hools of Avord, Tours, 
from June 1917 to Dee. 1917: went to French 
Escadrille, Spad 157, Dec. 1917 as Corporal in 
French Army: Transferred to American Army 
April 1918, 1st Lieut.; Returned to Spad 163 in 
May and served with the French until Sept. 1918, 


schools; 


Trained in French 


Pau, Plessis Belleville 


when joined 2¢th Squadron 3d pursuit as Flight 
Com. 

War Service: Served in Campaign, 1917; 
Belfort-Vosges, 1917-1918; Chateau Thierry; 
Second Marne; Campaign 1918; St. “lihiel and 
Meuse Argonne. 

War Honors: Discharged with rank of Tap- 
tain; Legion of Honor, (French); Croix de Guerre 


with three palms and one Gold Star; Distinguished 
Service Cross with Oak leaf; Medal, Aero Club of 
America. 
Member: University Club (Minneapolis) ; Aero 
Club (Minneapolis). 
Present Occupation: 
Address: Metropolitan 
polis, Minn. 


Bond Salesman. 


Bank Bldg., Minnea- 





April 4, 1921 


Albert Bond Lambert 


LAMBERT, ALBERT BOND, Manufacturer, 


born, St. Louis, Mo., 1875; son of Jordon W. 
Lambert and Lily (Winn) Lambert; married, 
Myrtle MeGraw, 1899. 

Educated: 1895 University of Virginia. 


Professional: Pres. Lambert Pharmacal Co.; 
vice-President, Lambert Deacon Hull Printing Co.; 
Heath Mfg. Co.; President, Paint, Oil & Drug Co. 

Aeronautical Activities: Pres. Aero Club of 
St. Louis. 

Flying Rating: Qualified Balloon Pilot; Aero 
Club of France 1908, No. 18; Qualified Aeroplane 
Pilot, Aero Club of America 1911, No. 61; Junior 
Military Aeronaut. 

War Service: U. S. Air Service Major; Com- 
manding Officer Army Balloon School, San Anton- 
io, Texas. 

Books: “Balloon Physiecs.’”’ 

Member: Pres. Aero Club of St. Louis; Organ- 
ized Mo. Aeronautical Society; Board of Directors, 
Aero Club of America; Pres. Automobile Club of 
St. Louis; Pres. Racquet.Club; Pres. Glen Echo 
Country Club. 

Present Occupation: 
Co. 

Address: 2101 Locust St., St. Louis, 
home ,2 Hortense Place, St. Louis, Mo. 


Pres. Lambert Pharmacal 


Mo.; 


John Randolph Cautley 


CAUTLEY, JOHN RANDOLPH, Aeronautical 
Engine business; born Richmond, Va., Sept. 28, 
1883; son cof Richard Kingsman Cautley and 
Lucy (Randolph) Cautley. 

Educated: Began in log schoolhouse, White 
Sulphur Springs, W. Va.; Continued in Mary- 
Jand, England, France and Italy; Prepared for 
College, 6 years, Baltimore Polytechnic Institute, 
Baltimore, Md.; Mechanical Engineer, Cornell 
University, Ithaca, N. Y. 

Aeronautical Activities : 
dynamics, Manchester Technical 
ter, England: From that time until 1917 inter- 
ested as hobby only; Aug. 1, 1917 to date, con- 
nected with Wright-Martin Aircraft Corporation 
and Wright Aeronautical Corporation; No flying 
experience except as passenger; period of war, 
Washington Representative of Wright-Martin Air- 
craft Corporation. 

Books: Technical 
motive papers 

Member: S. A. E.:; A. 
America; Cornell Club, (N. Y.); Hamilton Club, 
Paterson: University Club and Bannockburn 
Golf Club, (Wash.); Houvenkopf Country Club, 
Suffern, N. Y. 


1909, Course in Aero- 
School, Manches- 


articles for English auto- 


S. M. E.; Aero Club of 


Present Occupation: Sales Manager, Wright 
Aeronautical Corporation. 
Address: 238 Lewis St., Paterson, N. J.; 


home, 100 East 17th St., New York. 


William Adger Moffett 


MOFFETT, WILLIAM ADGER, Captain, U. S. 


Navy; born Charleston, S. C., Oct. 31, 1869; Son 
of George Hall Moffett and Elizabeth (Simonton) 
Moffett; married Jeannette Whitton, July 26, 


1902. 

Educated: public schools, Charleston, 8S. C., U. 
S. Naval Academy, Annapolis, Md. 

Professional: Officer, U. S. Navy. 

Aeronautical Activities: Instituted and super- 
vised Aeronautical Mechanics’ school at U. S. 
Naval Training Station, Great Lakes, IIl., Dir- 
ector, naval aviation, U. S. Navy. 

War Honors: Medal of Honor, 
Service medal. 

Member: ‘Army and Navy Club, (Wash.), 
Chevy Chase, University (N. Y.) New York Yacht 
Club, Onwentsia, (Lake Forest, Ill.), Exmoor 
County Club, Chieago Athletic Association. 

Present Occupation: Director of Naval Avia- 
tion. 

Address: Navy Department, 
C., Home, 1700 Q St., N. W. 


Distinguished 


Washington, D. 


George William Lewis 


LEWIS, GEORGE WILLIAM, Engineer; born, 
Ithaca, N. Y., March 10, 1882; son of William H. 
Levis and Edith (Sweetland) Lewis; married 
Myrtle D. Harvey, Sept. 9, 1908. 

Educated: Scranton High School; M. E. 1908, 
M. M. E. 1919, Cornell University. 

Professional: Instructor Cornell University, 
1908-1910; Prof. Engineering, Swarthmore Col- 
lege, 1910-1917; Eng. in Charge Clarke Thomson 
Research, 1917-1919. 

Aeronautical Activities: member of Committee 
on Power Plants for Aircraft of N. A. C. A. 1918. 

Books: Report No. 24, N. A. C. A.; Air flow 
through poppet valves. 

Member: American Society Mechanical 
gineers and Society Automotive Engineers. 

Present Occupation: Executive Officer, Nation- 
al Advisory Committee for Aeronautics. 

Address: 2722 Navy Bldg., Washington, D. 


En- 


C.; home, 6506 Ridgewood Ave., Chevy Chase, Md. 
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The U.S. G. A. X. Ground Attack Airplane 





























oo 2 
4 
t 


ip 
VAN 

















Sipe View or THE G.A.X. AIRPLANE 


Upon the completion of the contract for ten of the new 
U. S. Army Air Service model G. A. X. ground attack 
airplanes let to the Boeing Airplane Co., the Army Air 
Service will have in operation its first armored strafing air- 
plane. This machine was built to the designs of the En- 
gineering Division of the Air Service. Following are the 
general characteristics : 

General Characteristics 

The machine is generally of conventional des‘gn, with veneer 
fuselage from the rear of the gunners’ cockpit. The forward 
section of the fuselage is armored as are the engines. The 
distinetive features of the machine are: The “N” struts at an 
angle with the vertical to give the same over-hang on all wing 
extremities; the pusher serews; and the armor and number 
of machine guns. 

The machine is designed for one pilot and two gunners, 
operating eight machine guns and one cannon. These three 
men are practically inelosed in armor, wh'ch, with the armor 
around the engines, weighs approximately 2,000 lb. The 
pilot in the forward cockpit operates one 37 mm. cannon, a 
row of four Lewis machine guns shooting forward and down- 
ward, one machine gun shooting upward and over the wings. 
The gunners’ cockpit has two Lewis guns shooting downward 
to the rear through a tunnel in the fuselage, and one shooting 
up and over the wings. The airplane may be equipped also 
with sight and racks for ten bombs. 


Front View or tre G.A.X. AIRPLANE, SHOWING ARMORED 
PorRTIONS 


General Dimensions 


Overall span, upper wings, 65 ft. 6 in.; lower wings, 58 ft. 
6 in.; maximum length, 33 ft. 7 in.; maximum height, 14 ft. 
2 i. 


Wings 


Chord, upper wing, 6 ft. 8 in.; intermediate and lower 
wings, 5 ft. 8 in.; gap between all wings, 5 ft. There is no 
dihedral in the upper wings; the intermediate wings are set 
at 1.5 deg.; lower wings at 3 deg.. The angle of ine’dence for 
all wings is 1.5 deg. Sweep back, none; stagger none; total 
area, including area ailerons, 1016 ft. 


Ailerons 


Ailerons are inserted in the upper and intermediate wings 
only. The area of the ailerons in the upper wings is 36.8 ft. 
and on the ‘ntermediate wings, 21.8 ft., 10 per cent of each 
of whieh is the balaneed area. The arrangement is the same 
on both planes. The operation is by the conventional Dep 
control. 


Tail 
This has an area of 55.3 ft. The balanced elevators of 


36.4 area are hinged to the rear of the stabilizer. The rudder 
has an area of 45.8 ft.; with a triangular fin. 
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THREE-QuARTER REAR VIEW OF THE G.A.X. ARMORED AIRPLANE DESIGNED AND BUILT BY THE ENGINEERING DIVISION 
' OF THE AIR SERVICE 
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Fuselage 


The fuselage is of veneer, except on the forward armored 
portions, rectangular cross section varying from the maximum 


to a knife edge at the tail. 
Landing Gear 


The chassis consists of a laminated spruce V strut under 
each nacelle, braced by‘a steel tube running from the axle to 
the center of the bottom of the armored body. Each unit 
carries two wheels. The weight of the two units complete is 
358 Ib., and the total weight of the airplane upon which the 
loading is based is 9820 Ib. 


. Power Plant 


Engines, 2 Liberty-12, each of 435 hp., at 1800 r.p.m., 
Delco ignition, Zenith carburetor, drive direct, 4-bladed special 
propellers. The radiator in the nose of each engine nacelle is 
an Engineering Division type with shutters. There is a short 
exhaust pipe for each eylinder. 


W eights 

Empty (ine. water) ..........cccceeees 7532 Ib 
Useful Load 

Gasoline ..........c0eeeeee pines a 615 Ib. 

TL lan hein cet artes: Sys ab shia wi Suh rina 60 Ib. 

UNTIED o.0.6 6:46: 8e ang heen oibsaveeacd 540 lb. 

ID, giana wontingemidmenadneadad 933 Ib. 

(Reg. equipment 

Misecllaneous .........cccc eee cece: 60 Ib. 2208 Ib. 
Total weight fully loaded .............. 9740 Ib. 
Power loading ............cceeceececes 11.2 lb./hp. 
PT MY i ntespesessevecesionnnes 9.6 lb./sq. ft. 


Performance | 








In horizontal] flight 





In climb. 








Altitude, ft. | Time,min.| Engine, | Climb, | Speed Engine 
| r.p.m. | ft. min. | m.p.h. r,p,m, 

000 | ! | 600 | 105 1800 

2000 | 3.7 1665 | 195 103.7 | 1780 
4000 | 8.2 I 1660 | 390 102 1760 
6000 14.1 1650 | 285 99.5 735 
8000 | 22.8 | 1635 | 185 | 95.0 1700 
11500 (ser- 36.1 | 1625 | 100 | 89.5 1665 


vice ceil- 
ing.) | 





Landing speed 50 m.p.h.. Minimum speed 63.6 m.p.h. 


sea level). 


(at 





Reserve Officers’ Training Corps 


The Reserve Officers’ Training Corps was first organized in 
1916 and since then the various Arms of the Service have es- 
tablished units at important colleges and universities through- 
out the country. The Air Service. being the newest combatant 
Arm, was last to become established for it was not: until No- 
vember, 1920, that the Air Service R.O.T.C. Units were or- 
ganized. 

A large number of leading colleges and universities of the 
country made application for the Air Service Units aud the 
final recommends‘ions were made with the following consid- 
eration in view: (a) Suecess of other R.O.T.C. Units already 
established at these universities. (b) General attitude of the 
institution. («) Experience with Schools of Military Aero- 
nauties during the World War. (d) Technical qualifications 
of institutions with particular reference to Aeronautical En- 
gineering. 

Six units are now established and operating successfully 
with an Air Service officer in charge of the unit. These are: 

Texas Agricultural and Mechanical College, College Station, 
Texas, Major C. W. Russell; Massachusetts Institute of Tech- 
nology, Cambridge, Mass., Captain Wm. B. Wright; Georgia 
School of Technology, Atlanta, Ga., Captain L. E. Goodier, 
Jr.; University of Illinois, Urbana, Ill., Capt. John G: White- 
sides; University of California, Berkeley, Cal., Major W. A. 
Robertson; University of Washington, Seattle, Wash., Major 
H. C. K. Muhlenberg. 


These are the pioneer units to make the way for more units 
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which will be established during the course of the next few 
vears. 

A brief summary of War Department requirements for R.O. 
T.C. is as follows: 

Students enrolling in an R.O.T.C. Unit when they enter an 
institution where a unit is established, enroll for two years’ 
basie course which comprises three hours per week for two 
vears. At the end of this time, they having successfully com- 
pleted this two years’ basie instruction, they may attend a 
basie training camp of six weeks’ duration which, in the case 
of the Air Service, is with an Infantry Unit. Students who 
have completed the first two years’ basic course may enroll for 
advaneed instruction. At the end of the first 
vears’ advanced instruction a compulsory training camp of six 
weeks’ duration is conducted. In the case of the Air Service 
this camp will usually he conducted at the Air Service Observa- 
tion School, Post Field, Fort Sill, Okla., where students will 
receive practical instruction in the air and on the ground in 
Aerial Observation and general military subjects. At the end 
of the Senior year students who have successfully completed 
the Advanced Course may be commissioned as second lieuten- 
ants in the Reserve Corps; and in the Air Service, provided the 
necessary appropriations are available, these Reserve Officers 
are immediately ealled to active duty for a period of six 
months. During this six months they receive three month’s 
Advaneed Training at an Air Service Special Service School 
and with a Service Squadron. This procedure will turn out an 
exeellent quality of Reserve Officers for the Air Service and 
will give some material for regular commissions. 

\n estimate of the present total enrollments in Air Service 
R.O.T.C. units is approximately 526, based on incomplete re- 
ports. It is expected that less than 100 will attend the Basie 
Camp and that approximately thirty will attend the Advanced 
Camp during this summer. 


two 


vea rs’ 


Schneider Cup Race, 1921 


The annual race for the Jaeques Schneider Maritime Avia- 
tion Cup will be held this year in Italy under the rules and 
regulations of the Aero Club of Italy between June 15 and 
Sept. 30. The date and place of the contest have not yet 
been set, but it is understood that, like last year, Venice will 
be selected. 

This year’s race promises to be a particularly lively one as 
Italian flying boats already carried off the honors twice in 
suecession. In 1919, at Bournemouth, England, only the 
Italian contestant Guido Janello covered the whole course, 
the other entrants having been eliminated by various mishaps. 
He was unfortunate, however, in turning regularly around a 
wrong buoy instead of the turning marker provided and Italy 
therefore forfeited the victory, although the International 
Aeronautie Federation decided, with a view to recompensing 
Jane'lo’s moral victory, to let Italy organize the following cup 
race. Th’s was held in the summer of 1920 at Venice and was 
von by Commander Bologna, of the Italian Navy, on a Savoia 
fivine boat fitted with a 550 hp. Ansaldo-San Giorgio engine. 
Once more the Italian entrant was the only one to finish the 
race. 

Entries for the race will be accepted by the Aero Club of 
Italy until June 1, 1921: The inscription fee is 500 Lire. A 
deposit of 5.000 Lire must besides be paid by the entrants for 
machine as a guarantee of their presence at the race. 
This deposit wi'l be refunded for each machine present. 


each 


Landing Field at Cincinnati 


A landing field at Cincinnati, as an intermediate station in 
connection with the Aerial Mail Service between Pittsburg and 
St. Louis, if fully developed; would be one of the largest and 
best landing fields in the country, owing to its natural drainage 
which would permit its use the year round. It would be 2900. 
ft. north and south and 3000 ft. east and west and lies in a 
cross section giving a wide center. In addition there are 19 
acres of land facing one of the best auto roads in the country. 
It has been estimated that for a small cost all necessary im- 
provements could be made, but up to date nothing has been 
done. 
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Rules of Second Pulitzer Trophy Race 


The Aviation Country Club of Detroit announces that the 
second race for the Pulitzer Trophy will take place at Sel- 
fridge Field, Mount Clemens, Mich., on Sept. 10, 1921. 
Preliminary trials of the contestants will be held from Aug. 
31 to Sept. 6 at the same field, and an aviation meeting en- 
dowed with $10,000 in prizes will be held on Sept. 8 and 
9, 1921. The meeting will be conducted under the rules and 
regulations of the F.A.I. and with the sanction of the Aero 
Club of America. Entries close on Aug. 1, 1921. Full par- 
ticulars regarding entries, rules and prizes for the different 
events are given below. Further information and entry 
blanks may be obtained upon application to the Detroit Avia- 
tion Society, Inc., 4610 Woodward Ave., Detroit, Mich. 


Event No. 1. Thursday, Sept. 8 


TROPHY 
CASH PRIZES 


MRI 86 acid Se ee eae a abe els $1500.00 
a os a ee ee 750.00 
TINIE asc Gd duo ina tea by ata 250.00 

I hs od OS ars ele aed $2500.00 


Conditions of Contest 


Race ror LARGE Capacity Muttri-Mororep AIRPLANES 


(a) Factor of safety—monoplane—5 as loaded for start 

of race. ’ 
biplanes—4 as loaded for start 

of race. 

(b) Air speed greater than 75 miles per hour. 

(ec) Carrying contracted, specified or advertised loads. 
Distance 

Approximately 264 miles—four times around a_ closed 
course of approximately 66 miles, starting at Selfridge Field, 
passing over eaptive balloon located approximately 18 miles 
away, at approximately 6,000 feet altitude, thence to Aviation 
Country Club’s Field, thence to Packard Field, and then 
returning to Selfridge Field. 
(a) Start 


Starting signal will be given at 11 A. M. Airplanes to be 


on their allotted places on the Field at 10-A. M.  Pilot’s 
meeting for final instructions will be announced later. 
(b) Position at Start 

Planes competing for the ........... Trophy will be sent 


away together in a flight, or series of flights, dependent on 
the number of entrants and conditions at time of start. How- 
ever, any entrants will be permitted to start alone after all 
flights if this request is made to the Contest Committee in 
writing before Sept. 3rd, 1921. 
(c) Method of Start 

The Starter will assign an assistant starter to each plane, 
who shall raise the signal flags to and for its pilot, as follows: 
The starting signal (for motors only), a red flag, will be 
raised by the Chief Starter at 10:45 A. M. When the motor 
of each plane is running the assistant starter assigned to that 
plane will raise the red starting flag. When all assistants 
have raised the red starting flags, but not later than 11 A. M. 
the starter will raise, in addition to the red starting flag the 
white warning flag, which signifies that the getaway signal 
will be given in ten seconds, giving the mechanics time to draw 
the blocks from under the wheels. Each second will be 
counted by lowering the red flag, the getaway signal being the 
lowering of both red and white flags.. If any contestant has 
difficulty in starting his motor, his assistant starter will not 
raise the red flag, but, when the Chief Starter raises the white 
warning flag, will raise a blue flag, which is a request for a 
deferred start. Deferred starts shall be granted without 
penalty, except that no plane will be allowed to start after a 
delay of one hour. Any plane having once started, cannot 
receive another start; however, it may complete the race, 
though forced down, provided it can do so before 5 P. M. 
The Finish 

The finishing time will be taken when each plane crosses the 
finishing line between the marks defining this line, after having 
completed the full course, approximately 264 miles. 


Winner 

The winner of first place shall be the pilot who has com- 
pleted the full course in the shortest elapsed time, and second 
place, the second best time, ete., provided the pilot is. not 
disqualified. 

Qualifications 

All pilots must hold an Aviator’s license issued by the 
Federation Aeronautique Internationale and duly entered upon 
the Competitor’s Register of the Aero Club of America. 
Rules of the Rave : 

(a) Pilots must hold a straight course after starting, until 
they have gone the distance to be specified and marked. 

(b) A plane overtaken must hold its altitude and true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(c) A plane overtaking a slower plane shall never pass or 
attempt to pass between that plane and any pylon or captive 
balloon marking a turning point. 

(d) Pilots must attain the altitude of the captive balloon 
each lap, and in passing shall do so to either side in order 
that the observers in the basket: may clearly see the airplane’s 
number. Any pilot not having sufficient altitude upon reach- 
ing the ballon shall continue to climb, but must make a circle 
so that when passing the-balloon the second time the airplane 
will be headed in the line of flight of the course. 

(e) All pylons marking turning points must be passed at 
an altitude not greater than 400 feet. 

(f) After crossing the finishing line, all planes shall con- 
tinue on their course until they have attained the altitude of 
2,000 feet, then they may turn and return to the field, and 
land in that part of the field assigned for landing and in so 
doing shall not cross the course or finish line. 

(¢) Any contestant breaking any of the foregoing rules of 
the course, or subsequent ones which may be officially an- 
nounced in writing, shall upon recommendation of the judges 
be disqualified. 

Protests : 

No protest shall be considered unless presented in writing 
to the Contest Committee of The Detroit Aviation Society, 
within twenty-four hours after the finish of the race. 
Numbers 

Each Airplane shall have a number assigned to it by the 
Contest Committee, painted on the bottom surface of the lower 
wing and on each side of the fuselage, clear of the wing, in 
characters as large as possible. It shall have no other num- 
bering or lettering over 12 inches in height. 

No contestant shall be permitted to “dope” the fuel with 


picrie acid, ether, or similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 
Event No. 2. Thursday, Sept. 8 
TROPHY 
CASH PRIZES 
WO PO 55 6.655 sande dees naseseinaane $1500.00 
eer ee 750.00 
RO BON oi pdcvscccccecsccdesescscs 250.00 
TOD. co xpdardiestshecenctnvasteaads $2500.00 


Race FoR Ligut COMMERCIAL AIRPLANES 


Conditions of Contest 

(a) Factor of safety—monoplanes—5 as loaded for start 

of race. 
biplanes—4 as loaded for start 
of race. 

(b) Air speed greater than 80 miles per hour. 

(ce) Arranged to seat three or more passengers including 
pilot and carrying their capacity load, 160 lbs. of ballast must 
be carried in place of each passenger omitted. 

Distance 

Approximately 264 miles—four times around a closed 
course of approximately 66 miles, starting at Selfridge Field, 
passing over captive balloon located approximately 18 miles 

away at approximately 6,000 feet altitude, thence to Aviation 
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Country Club’s Field, thence to Packard Field, and then re- 
turning to Selfridge Field. 
(a) Start 

Starting signal will be given at 11:30 A. M. 
be on their allotted places on the Field at 10 A. M. 
meeting for final instructions will bé announced later. 
(b) Position at Start 

Planes competing for the ........ ... Trophy will be sent 
away together in a flight, or series of flights dependent upon 
the number of entrants and the conditions at the time of start. 
However, any entrant will be permitted to start alone after 
all flights if this request is made to the Contest Committee 
in writing before September 3rd, 1921. 

(ec) Method of-Start 

The Starter will assign an assistant starter to each plane, 
who shall raise the signal flags to and for its pilot as follows: 
The starting signal (for motors only) a red flag will be raised 
by the Chief Starter at 11:15 A. M. When the motor of each 
plane is running the assistant starter assigned to that p'ane 
will ra'se the red starter flag. When all assistants have raised 
the red starting flags, but not later than 11:30 A. M. the 
Starter will raise, in addition to the red starting flag, the white 
warning flag, which signifies that the getaway signal will be 
given in ten seconds, giving the mechanies time to draw the 
blocks from under the wheels. Each second will be counted 
by lowering the red flag, the getaway signal being the lowering 
of both red and white flags. If any contestant has difficulty 
in starting his motor, his assistant starter will not raise the 
red flag, but when the Chief Starter raises the white warning 
flag, will raise a blue flag, which is a request for a deferred 
start. Deferred starts shall be granted without penalty, ex- 
cept that no plane will be allowed to start after a delay of 
one hour. Any plane having once started, cannot receive 
another start; however, it may complete the race, though 
foreed down provided it ean do so before 5:30 P. M. 

The Finish 

The finishing time will be taken when each plane crosses 
the finish line between the marks defining this line, after 
having completed the full course, approximately 264 miles. 
Winner 

The winner of the first place in the race proper shall be the 
pilot who has completed the full course in the shortest elapsed 
time and second place, the second best time, ete., provided the 
pilot is not disqualified. 

Qualifications 

All pilots must hold an Aviator’s license issued by the 
Federation Aeronautique Internationale and duly entered 
upon the Competitor’s Register of the Aero Club of America. 
Rules of the Race 

(a) Pilots must hold a straight course after starting, 
until they have gone the distanee to be specified and marked. 

(b) A plane overtaken must hold its altitude and a true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(c) A plane overtaking a slower plane shall never pass or 
attempt to pass between that plane and any pylon or captive 
balloon marking a turning point. 

(d) Pilots must attain the altitude of the captive balloon 
ach lap, and in passing shall do so to either side in order that 
the observers in the basket may clearly see the airplane's 
number. Any pilot not having sufficient altitude upon reach- 
ing the balloon shall continue to climb, but must make a circle 
so that when passing the balloon the second time the a‘rplane 
will be headed in the line of flight of the course. 

(e) All pylons marking turning points must be passed at 
an altitude not greater than 400 feet. 

(f) After crossing the finishing line, all planes shall con- 
tinue on their course until they. have attained the altitude of 
2.000 feet, then they may turn and return to the Field, and 
land in that part of the Field assigned for landing and in so 
doing shall not cross the course or finish line. 

(g) Any contestant breaking any of the foregoing rules of 
the course, or subsequent ones which may be officially an- 
nounced in writing, shall upon recommendation of the judges, 
be disqualified. 

Protests 

No protest shall be considered unless presented in writing 
to the Contest Committee of the Detroit Aviation Society, 
Ine., within twenty-four hours after the finish of the race. 


Airplanes to 


Pilot’s 
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Numbers 

Each airplane shall have a number assigned to it by the 
Contest Committee, painted on the bottom surface of lower 
wing and on each side of the fuselage, clear of the wing, in 
characters as large as possible. It shall have no other 
numbering or lettering over 12 inches in height. 

No contestant shall be permitted to “dope” the fuel with 
pierie acid, ether, or similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. ; 

Conditions of Trials 

Trials for slow speed landing, take-off and greatest range 
of speed—also the examination for bonuses given for self- 
starter, muffler and accessibilty to: oil, water, gas filling caps, 
draining plugs and filtering screens; ignition breakers and 
distributors, will be conducted from August 31st to Septem- 
ber 6th, 1921. 

Any contestant failing to make these trials during this 
period shall, at the diseretion of the Contest Committee, 
forefeit the rights to the points which he may have gained— 
even though the trials are made after the race. 

This trophy and eash prizes are to be awarded on points 
given as follows: 

(a) To the winner of the race proper ........ .600 points. 

To those finishing within twenty minutes of the winner their 
pro rata share of points on the basis of 30 points per minute. 

(b) For the greatest range of speed ........250 points. 

The time to be figured by deducting the time it would take 
an airplane to fly one-quarter of the distance of the race at 
its lowest speed (this to be determined in advance by trial 
flichts in both directions over a measured course with throttled 
motor) from the time in which this airplane actually comple- 
ted the race. ‘To those coming within fifteen minutes of the 
speed range winner, their pro rata share of points on the 
basis of 16.66 points per m'nute. 

(ec) For the shortest take-off ...100 points. 

To those taking-off within 100 feet of the winner, their pro 
rata share of points on the basis of one point per foot. 

(d) For the shortest run after touching wheels when 

landing ...100 points. 

To those stopping within 100 feet of the winner, their pro 
rata share of points on the basis of 1 point per foot. 

(e) A bonus of fifty points will be given to each airplane 
earrving an operative self-starter. 

(f) A bonus of fifty points will be given to each airplane 
earrving a mufiler which effectively mufiles the motor at a 
height of 1500 feet, in normal flight. 

(¢) A bonus of fifty points will be given to each airplane 
having complete accessibility to the following: 

Spark plugs, oil, water, gas filling caps, draining plugs 
and filtering screens; ignition breakers and distributors. 

Note that any airplane failing to complete the race is not 
entitled to the points given tor range of speed, as the element 
of reliability is embodied in this event. 

In the event of a tie in the scores of two airplanes, the 
airplane having received the greatest number of points in 
the race shall receive an extra point. 
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Event No. 3. Friday, Sept. 9 


TROPITY 


CASH PRIZES 

Wivek DRE once ceneccadnsetmaddawsieebs $1500.00 
Bast PYRE oo cick cccwcdocwwessonndes 750.00 
TE PE onic cavecdinasadtvidawnoonmes 250.00 
WON vc bse died dndsd denarve whee . $2500.00 


RACE FoR Opservatrioxn Tyrer (2 PASSENGER) AIRPLANES 


Conditions of Contest 

(a) Factor of safety—-monoplane—5 as loaded for start 
of race. ; 

biplanes—4 as loaded for start 

of race. 

(b) Air speed greater than 90 miles per hour. 

(ce) Carrying U. S. Government specified load for this 
type of airplane. 
Distance 

Approximately 264 miles—four times around a closed course 
of approximately 66 miles, starting at Selfridge Field, pass- 
ing over captive balloon loeated approximately 18 miles away 


. 








al 
C 
tr 


l= | 


a =m ~ ff TP 








ril 4, 1921 


it by the 
of lower 
> wing, in 
no other 


fuel with 
- Benzol 


est range 
for self- 
ing caps, 
kers and 
Septem- 


‘Ing this 
mmittee, 
rained— 


1 points 


| points, 
er their 
minute, 
points. 
Id take 
race at 
Vy trial 
irottled 
‘omple- 
of the 
on the 


points. 
1r pro 


when 
0ints, 
ir pro 


‘plane 


plane 
at a 


plane 
»luers 


; not 
ment 


the 
$ in 


is 














Or CPyspese nin syst 


April 4, 1921 


at approximately 6,000 feet altitude, thence to Aviation 
Country Club’s Field, thence to Packard Field, and then re- 
turning to Selfridge Field. 

(a) Start 

Starting signal will be given at 11 A. M. Airplanes to 
be on their allotted places on the Field at 10 A. M. Pilot’s 
meeting for final instructions will be announced later. 

(b) Position at Start 

Planes competing for the Trophy will be 
sent away together in a flight, or series of flights dependent 
upon the number of entrants and the conditions at the time 
of start. However, any entrant will be permitted to start 
alone after all flights if this request is made to the Contest 
Committee in writing before September 3rd, 1921. 

(c) Method of Start 

The Starter will assign an assistant starter to each plane, 
who shall raise the signal flags to and for its pilot as follows: 
The starting signal (for motors only) a red flag will be raised 
by the Chief Starter at 10:45 A. M. When the motor of 
each plane is running the assistant starter assigned to that 
plane will raise the red starting flag. When all assistants 
have raised the red starting flags, but not later than 11:00 
A. M the Starter will raise, in addition to the red starting 
flag, the white warning flag, which signifies that the getaway 
signal will be given in ten seconds, giving the mechanics time 
to draw the blocks from under the wheels. Each second will 
be counted by lowering the red flag, the getaway signal being 
the lowering of both red and white flags. If any contestant 
has difficulty in starting his motor, his assistant starter will 
not raise the red flag, but, when the Chief Starter raises the 
white warning flag, will raise a blue flag, which is a request 
for a deferred start. Deferred starts will be granted with- 


ore ee ee eee eens 


out penalty, except that no plane will be allowed to start after ° 


a delay of one hour. Any plane having once started, cannot 
receive another start; hotvever, it may complete the race, 
though foreed down, provided it can do so before 5:00 P. M. 
The Finish 

The finishing time will be taken when each plane crosses 
the finish line between the marks indicating this line, after 
having completed the full course, approximately 264 miles. 
Winner 

The winner of first place in the race proper shall be the 
pilot who has completed the full course in the shortest elapsed 
time, and second place, the second best time ete., provided 
the pilot is not disqualified. 

Qualifications 

All pilots must hold an Aviator’s license issued by the Fed- 
eration Aeronautique Internationale and duly entered upon the 
Competitor’s Register of the Aero Club of America. 

Rules of the Race 

(a) Pilots must hold a straight course after starting, until 
they have gone the distance to be specified and marked. 

(b) A plane overtaken must hold its altitude and a true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(ec) A plane overtaking a slower plane shall never pass or 
attempt to pass between that plane and any pylon or captive 
balloon marking a turning point. 

(d) Pilots must attain the altitude of the captive balloon 
each lap, and in passing shall do so to either side in order 
that the observers in the basket may clearly see the airplane’s 
number. Any pilot not having sufficient altitude upon reach- 
ing the balloon shall continue to climb, but must make a circle 
so that when passing the balloon the second time the airplane 
will be headed in the line of flight of the course. 

(e) All pylons marking turning points must be passed at 
an altitude not greater than 400 feet. 

(f) After crossing the finishing line, all planes shall con- 
tinue on their course until they have attained the altitude of 
2,000 feet, then they may turn and return to the Field, and 
land in that part of the Field assigned for landing and in so 
doing shall not cross the course or finish line. 

(g) Any contestant breaking any of the foregoing rules of 
the course, or subsequent ones which may be officially an- 
nounced in writing, shall upon recommendation of the judges, 
be disqualified. 


Protests : tl 
No protest shall be considered unless presented in writing 


to the Contest Committee of the Detroit Aviation Society, 
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Ine., within twenty-four hours after the finish of the race. 


Numbers 

Each airplane shall have a number assigned to it by the 
Contest Committee, painted on the bottom surface of lower 
wing and on each side of the fuselage, clear of the wing, in 
characters as large as possible; it shall have no other num- 
bering or lettering over 12 inches in height. 

No contestant shall be permitted to “dope” the fuel with 
picrie acid, ether, or similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 

Conditions of Trials 

Trials for slow speed landing, shortest take-off and greatest 
range of speed will be conducted from August 31st to Sep- 
tember 6th, 1921, inclusive. 

Any contestant failing to make these trials during this 
period shall, at the discretion of the Contest Committee for- 
feit the rights to the points which he may have gained—even 
though the trials are made after the race. 

This trophy and eash prizes are to be awarded for points 
given as follows: 

(a) To the winner of the race ................ 450 points. 

To the airplanes finishing within fifteen minutes of the 
winner, their pro rata share of points on the basis of 30 
points per minute. 

(b) For the greatest range of speed .......... 250 poiats 

The time referred to below to be figured by deducting the 
time it would take an airplane to fly one-quarter of the dis- 
tanee of the race at its slowest speed (this to be determined 
in advance by trial flights in both directions over a measured 
course with throttled motor) from the time in which this 
airplane actually completed the race. To those coming 
within fifteen minutes of the speed range winner, their pro 
rata share of points on the basis of 16.66 points per minute. 

(ec) For the shortest take-off ...... AIOE Ae 100 points. 

To those taking-off within 100 feet of the winner, their 
pro rata share of points on the basis of 1 point per foot. 

(d) For the shortest run after touching wheels when 

DED in ctxancsdeesmenenninncsnnbcnane 100 points. 

To those stopping within 100 feet of the winner, their pro 
rata share of points on the basis of 1 point per foot. 

Note that any airplane failing to complete the race is not 
entitled to the points given for range of speed, as the element 
of reliability is embodied in both of these events. 

In the event of a tie in the scores of two airplanes, the 
airplane having received the greatest number of points in 
the race shall receive an extra point. 


Event No. 4. Saturday, Sept. 10 


PULITZER TROPHY 
CASH PRIZES 





TON 5555.4. aidicsd ia oid Bae oe $1500.00 
ee eee Pe 750.00 
TN odio dca d cakes aa acdumna pens 250.00 

ag Oren fe ae ens ae eet $2500.00 


FrReEE-For-ALL RAcr ror HigH Sprep AIRPLANES 


Conditions of Contest 

(a) Factor of Safety—monoplanes—7}4 as loaded for start 

of race. 
biplanes—6 as loaded for start 
of race. 

(b) Air speed greater than 140 miles per hour, as loaded 
for start of race. 

(ce) Visibility and maneuverability (land and air) which 
in opinion of Contest Committee is not a menace to the other 
contestants or spectators. 

Distance 

Approximately 160 miles, four times around a closed course 
of 40 miles, from Selfridge Field, thence west to captive bal- 
loon, thence to Packard Field and return to Selfridge Field. 
Start ; 

The starting signal will be given at 11 A. M. Airplanes 
to be on their allotted places on the Field at 10 A. M. Pilot’s 
meeting for final instructions to be announced later. 

(b) Position at Start 

Planes competing for Pulitzer Trophy will be sent away 
separately. 
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(c) Method of Start 

Starting time will be taken when plane crosses starting line 
between marks defining this line. 

(d) No contestant shall start before he receives the getaway 
signal. 

(e) Any contestant, having once started, cannot receive 
another start. However, he may complete the race, if foreed 
down, provided he can do so before 3 P. M. 

The Finish 

The finishing time will be taken when each plane crosses the 
finish line between the marks defining this line, after having 
completed the full course of approximately 160 miles. 

Winner 

The winner of the first place shall be the pilot who has 
completed the full course in the shortest elapsed time, and 
second place, the second best time, ete. provided the pilot is 
not disqualified. 

Qualifications 

All pilots must hold an Aviator’s license issued by the Fed- 
eration Aeronautique Internationale and duly entered upon 
the Competitor’s Register of the Aero Club of America. 

Rules of the Race 

(a) Pilots must hold a straight course after starting, until 
they have gone the distance to be specified and marked. 

(b) A plane overtaken must hold its altitude and a true 
course, in order that it may not in any way impede or inter- 
fere with a faster overtaking plane. 

(ec) A plane overtaking a slower plane shall never pass or 
attempt to pass between that plane and any pylon or captive 
balloon marking a turning point. 

(d) After crossing the finishing line, all planes shall con- 
tinue on their course until they have attained the altitude of 
2,000 feet, then they may turn and return to the Field, and 
land in that part of the Field assigned for landing and in so 
doing shall not cross the course or finish line. 

(e) Pilots shall pass all turning points in plain view of the 
observing officials stationed at each turning point and at an 
altitude of not over 500 feet. 

Any contestant breaking any of the foregoing rules of the 
race, or subsequent one which may be officially announced in 
writing, shall, upon recommendation of the judges be dis- 
qualified. 

Protests 

No protest shall be considered unless presented in writing to 
the Contest Committee of the Detroit Aviation Society, Inc., 
within twenty-four hours after the finish of the race. 
Numbers 

Each airplane shall have the number assigned to it by the 
Contest Committee, painted on the bottom surface of lower 
wing and on each side of the fuselage, clear of the wing, in 
characters as large as possible. It shall not have other num- 
bering or lettering over 12 inches in height. 

All airplanes may compete with pilot only. 

No contestant shall be permitted to “dope” the fuel with 
picrie acid, ether, or similar highly explosive liquids. Benzol 
and similar anti-knock fuels may be used. 





Torsion of Wing Trusses at Diving Speeds 
N. A. C. A, Report No: 104 


It is the purpose of this report to indicate what effect the 
distortion of a typical loaded wing truss will have upon the 
load distribution. The case of high angle of incidence may be 
dismissed immediately from consideration as the loads on the 
front and rear trusses are nearly balanced, and consequently 
there will be little angular distortion. A given angular dis- 
tortion will have the maximum effect upon load distribution 
in the region of the angle of no-lift, because the slope of the 
lift curve is highest here, and it is here that the greatest an- 
gular distortion will occur, because the load on the front truss 
acts downward while the load on the rear truss acts upward. 

The RAF-15 aerofoil was chosen as most typical of present 
day wing sections and serves for an illustrative example. 
This was combined with JN-4 wing truss, a biplane with over- 
hanging upper wings. Starting with the assumption of :« 
loading for a rigid structure the wing truss and the deflections 
were calculated. The assumption of loading for the second 
trial was based upon the deflections as determined by the first 
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trial. After several approximations it was possible to compnty 
accurately the angular distortion at each panel point. 

It was found that no great angular distortion occured 
panel points where there was adequate stagger bracing by 
that it was considerable at the tip of the overhanging portig, 
of the upper wing. In conclusion, it may be said that if® 
not worth the added complication to correct the load digth 
bution on the conventional biplane for wing truss distortig, 
but that it would be highly advisable in the case of a monp 
plane, where the wires of the lift truss make an acute 
with the spars and where there can be nothing to take #he 
place of stagger bracing. It would also be advisable in §he 
ease of the internally braced wing where the relative defles. 
tion is likely to be high. 

A copy of report No. 104 may be obtained from hp 
National Advisory Committee for Aeronautics, Washington, 
D. C., upon request. 


Effects of Varying the Number of Plies in Plywood 


In making up plywood for a particular use the question fre 
quently arises, should three plies or more than three be uged 
to obtain the required thickness? Some data from tests by ! 
the U. S. Forest Produets Laboratory may be of assistance in 
answering this question. 

An increase in the number of plies results in a decrease in 
the tensile and bending strength parallel to the grain of the 
faces and an increase in the corresponding strength at right 
angles to the grain of the faces. 

If the same bending or tensile strength is desired in two 
directions, parallel and perpendicular to the grain of the face, 





the greater number of plies the more nearly the desired result 


is obtained. It must be borne in mind, however, that plywood 
with a large number of plies, while stronger at right angles 
the grain of the faces, ean not be so strong parallel to the 
grain of the faces as three-ply wood, and hence a three-ply 
panel is preferable where greater strength is desired in one 
direction than in the other. é 

Where great resistance to splitting is necessary, as in ply- 
wood that is fastened along the edges with serews and bolls 
and is subjected to forees through the fastenings, a large num 
ber of plies affords a better fastening. 

It is common experience that a glued joint is more likely 
to fail when thick laminations are glued with the grain crossed 
than when thin laminations are glued. The same weakness 
exists in plywood when thick plies are glued together. When 
plywood is subject to moisture changes, stresses in the glued 
joint due to shrinkage are greater for the thick plies than for 
the thin plies. Hence in plywood constructed with many 
thin plies the glued joints will not be so likely to fail as im 
plywood constructed with a smaller number of thick 
plies.—Technieal Note No. 132, Forest Products Laboratory. 





Air Service Reorganization Policy 





Corps area commanders were notified by the War De 
partment on March 3 that the size of the Air Service and the 
number of its various units were so unbalanced as to demand 
that the National Guard and the Organized Reserves be ¢o 
sidered with the Regular Army in order to secure coordi 
effort in the organization and operation of the Air Service® 
a whole. Economy and efficiency, says a War Department 
statement, issued at the direction of Secretary Baker, make 
it desirable to have so far as practicable, only one system 
airdromes, supply depots and repair depots for the three com 
ponents of the Air Service, viz., the Regular Army, 
National Guard and the Organized Reserves. A ‘plan #0 
the distribution and location of Air Service units for the 
three component parts is now in preparation and will be 
issued soon to serve as a guide. While the location of the 
National Guard units within a given state is, by Sec. 68, a@ 
of June 4, 1920, vested in the state, the War Department 
desires that the boards of officers appointed to locate these 
units give careful consideration to the coordination plan 
referred to and assign units to the locations therein given 
far as is compatible with local and other conditions within the 


state. 
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- AVIATION 


HE brilliant performance so 
characteristic of Wright 
Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 
This company with its ten year 
record of uninterrupted service 
in aeronautical development, ‘is 
g . devoted to the single end of iden- 
tifying its product with all that 
is constructive in this important 
industry. 
WricHut AERONAUTICAL CORPORATION 
Paterson, N, J. 


Aerorvautnai Engine Member Manufactur. ” 
Model E 2. 180 H. P. Aircraft Associatior 
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Aircraft and National Defense 


Many ill-informed statements upon the relation of aircraft to National Defense 
are current. These react unfavorably upon the public and our legislators and 
tend to cloud vital questions of national policy. 


A recent instance of this followed the storm created in army, navy and aviation 
circles by Brig.-Gen. William Mitchell’s able testimony upon the effectiveness 
of bombing and torpedo planes against surface ships. 


Radical changes in Government policy toward aviation are imminent. These de- 


velopments are expertly and intelligently covered in AVIATION AND AIR- 
CRAFT JOURNAL, together with the weekly news and authentic technic- 


al articles. 


Whether yours is the interest of spectator or participant in this great world de- 


velopment, it will pay you to rad AVIATION AND AIRCRAFT JOUR- 
NAL every week. 


Sign the coupon now but do not send any money with it. We will send you the 
next two issues as they appear and bill you for a year’s or six month’s subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 


Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 
225. Fourth Ave., New York. 
Send me the next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 


If, upon receipt of bill for subscription as indicated below, I decide not to continue, I will so 
advise you, and understand that no charge will be made for the two copies. 


One Year (52 issues--U. S. $4.00; Canada $5.00; Foreign $6.00) 
Six Mos. (26 issues--U. S. $2.00; Canada $2.50; Foreign $3.00) 
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260 Horse Power 





160 Horse Power 


FREDRIK HURUM 


SOLE AGENT 
25 West 43rd St.-New York, N. Y. 


















120 Horse Power 
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World Famous 
Aviation Motors 
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THE EARLY BIRD (HD-1 B) 


OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 








Type Weight Useful Motors Number Lhs. Lbs. Selling Selling 
Full Load of Motors’ per per price price with 
Load andH.P. H.P. sq.ft. without motor 
° motor 
HD-1B 2850 5 seats 10 eyl 2-100 14.1 6.5 $4,500. $5,700. 
1100 Ibs Anzani 200 
HD-4B 1940 2 or 3 seats 10 cyl 1-100 19.4 5.8 $4,200. $4,800. 
740 Ibs Anzani 100 











HUFF, DALAND & CO., INC. 
OGDENSBURG, NEW YORK 
AIRPLANES FLYING BOATS MOTOR BOATS 
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Bho laird a 


Americas First Commercial Airplane” 
\ IRCRAFT standards are quite different with the actual commercialization of the industry as we 


know it today. The Laird “Swallow” is a distinct advance step in its further development. In 
the Laird “‘Swallow’’ economy of upkeep and operation really mean something. The Laird “Swal- 


low’ distributor will be an easy leader in any community-~-Better investigate the territory open. USE THE. 
COUPON and get our new booklet~ 


E. M. LAIRD COMPANY 


’ MANUFACTURERS 
WICHITA, KANSAS 
General Sales Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 











E. M. Laird Company, 
2216 So. Michigan Ave., Chicago, Ill. 


Please send the undersigned a copy of 
your new booklet on The Laird “Swallow” 


Name 
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Al - SOLDER 


FOR AIRCRAFT WORK 


Tests of Al-SOLDER at numerous 
large plants have demonstrated its sup- 
eriority in tensile strength and resistance 
to fatigue. 


Al-SOLDER is an engineering product 
which will solve for airplane and airship 
constructors many of the welding and 
rivetting difficulties which have prevent- 
ed more extensive use of light alloys. 


Especially valuable in restoring to long 
service cracked or broken engine castings. 


Send for Engineering Details 
ROHDE LABORATORY SUPPLY CO. 








AIRCRAFT YEAR BOOK 


1921 
Aeronautics—The most talked of 
element to-day in Commerce 
and national defence 


] NTERNATIONAL Edition of the Aircraft Year 


Book just off the press—360 pages—275 text and 
reference data, 38 illustrations, 47 historical air- 
craft designs, maps, etc. 


This book tells you what you should know con- 
cerning flying in all its phases, transport of 
passengers and packages, mail, forest patrol, 
fishery work, photography, world records, law, 
airports—military and naval developments. 

The edition is limited. Sign and return the at- 
tached blank to-day. Published by 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 


Fill in and return order blank with remittance. 


The GARDNER, MOFFAT CO. 
225 Fourth Ave., New York. 


Gentlemen: 
I enclose check (or) money order (please indicate 
wie) fat = 5s vcaccaccea for which please send me postpaid 


copies of the 1921 Aircraft Year Book at $3.20 
each, postpaid. 

















231] 





17 Madison Ave. New York (please print) PN. 5g winch caededeaemies 
E DORs 00.0 5455s fadeesectin 
FREDERICK W. BARKER nae 


REGISTERED PATENT ATTORNEY 


2 RECTOR STREET 
Telephone 4174 Rector 


NEW YORK 


Over 30 Years in Practice 


AERONAUTICAL SOCIETY OF AMERICA 
FROM 1915 To 1919 











SPECIALTY: Patent Claims That Protect 











AMPHIBIOUS LANDING GEARS 


Write for full particulars 


ALEXANDER KLEMIN AND ASSOCIATES 


Consulting Aeronautical Engineers 


22 East 17th Street 





































New York, N. Y. 





LEARN TO FLY 
IN CHICAGO 


America’s Foremost Fly- 
ing School 
Third Successful Season 
Students Now Enrolling 
For Spring Classes 

. Best Airdrome in the U.S. 
Aero Club of IllinoisField 
Thorough Ground Mech- 
anics & Flying Training 
Dozens of satisfied Grad- 

best recom- 








Write at once for interesting 
description of flying school 
and our splendid enrollment uates our 


offer. mendation. 


THE RALPH C. DIGGINS CO, 
140 N. Dearborn St., Dept. C CHICAGO 
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The Spark Plug That Cleans Itself 


B. G. 


Contractors‘ to the U. S. Army Air Service & the U. S. Navy 


THE BREWSTER-GOLDSMITH CORP. 


33 GOLD STREET 
NEW YORK CITY 








U. S. A. 





warwick NQVN-TEAR Acrecteth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 























ROEBLING 





19 Wire Galvanized Aircraft Strand—Sizes 1/2” - 1/16” 
Standard Tinned Aircraft Wire. B & S. 0-24 

6 x 7 (Cotton Center) Galvanized Aircraft Cord 1/2” - 1/16” 
7 x7 (Wire Center) Galvanized Aircraft Cord 1/2” - 1/16” 
7 x 19 Tinned Aircraft Cord 1/2”-1/8” | 
Standard Galvanized Steel Aircraft Thimbles 1/2” -1/16” | 
Standard Steel Aircraft Ferrules. B & S No. 6-20 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY. 








HARTSHORN STREAMLINE WIRES 


Assembied with Hartshorn Universal Strap Ends make the 
Ideal Aeroplane Tie Rods—diminished wind resistance 


insuring greater speed. 

_. -" was proved in the speed test for the Pulitzer 
rophy. Four of the first five ships were ipped with 
Hartshorn Streamline Tie Rods. = 


Write for circular A-1 describing our Wires and Strap End 


Fittings. 
SS” 


STEWART HARTSHORN CO. 


250 FIFTH AVENUE, NEW YORE 























An Unusual Opportunity 





To Complete Your Files of 


AVIATION and AERONAUTICAL 
ENGINEERING 


We have a limited number of bound volumes cover- 
ing the period from August 1, 1916, to January 15, 
1919, containing in every issue aeronautical engineer- 
ing information of fundamental value. These volumes 
comprise a complete record of the science of aviation 
during the period of the great development of aerial 
warfare. 


See ee eee $25.00 
CS St) at a ee 10.00 
tA. ote we 5.00 
A ae a ee 5.00 
EAS ts eae 5.00 


Also the fellowing sets not bound: 
ks 2s = ke ce 3.00 


en a a? pcre ee 3.00 
eS an ae ee 3.00 
a 3.00 


THE GARDNER, MOFFAT COMPANY, Inc. 
New York City 


225 Fourth Avenue 







WANT TO FLY 


We'll Make You a Pilot. 


Our methods instil confidence from 
the start. You know you are flying with 
the most skilled instructors and the best equip 
ment—from the safest field—that money can buy. Our 
average student qualifies for the International Pilots License 

after seven hours in the air. The cost is based on the time it 
takes to qualify with safety. 


Philadelphia Aero-Service Cerp., 
636 Real Estate Trust Blidg., 
PHILADELPHIA, PA. 
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Flottorp Manufacturing Co. 


‘AIRCRAFT PROPELLERS 
Established 1912 





213 Lyon St., Grand Rapids, Michigan 








Contractors to United States Government 
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Do you know how to 


choose an airplane? 


I mean an airplane of quality, per- 
formance, reliability and economy. 


Don’t Forget! - - - 

For pleasure, the initial cost is not 
considered but the cost of operation 
is. 


The two passenger BaCo, side-by- 
side seater with dual _ control, 
equipped with a 60 H.P. economical, 
air-cooled, radial engine is economi- 
eal. It has a better performance 
than airplanes of nearly twice the 
horse power, and its operating ex- 
pense is only half as great. 


It is much cheaper in the end. 
Price $7000.00 


The BaCo is an Airplane of Quality. 
It is very efficient and reliable 
in performance. It is the most 
pleasant and economical two seater 
to operate. 
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BETHLEHEM AIRCRAFT CORPORATION 
Designers and Builders of Aircraft 
BETHLEHEM, PENNSYLVANIA 





AIRPLANES 
2 and 4 Seater Models 
Circular A.V. upon request—Territory available 
New York Office - - 52 Vanderbilt Ave. 
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THE AIRCRAFT SERVICE DIRECTORY 





AIRPLANES ACCESSORIES 
ENGINES TRAINING FOR 
PARTS PILOT OR MECHANIC 


Where to Procure Equipment and Services 
EXHIBITION WORK 

AERIAL ADVERTISING 
PASSENGER CARRYING 


PARCEL CARRYING 
AERIAL PHOTOGRAPHY 
AND MAPPING 








MOTOR FOR SALE 


French built Hispano-Suiza, “V” type, 300 h.p. fully 
equipped, can be used in hydroplane or high power motor 
boat; cost $8,000 to build. Sacrifice. 


FIDELITY MOTOR SUPPLY CO. 
1476 Broadway, New York. 


Aerial Cameras and Accessories 


Aerial Photographs 


FAIRCHILD AERIAL CAMERA CORP. 
136-146 West 52nd St., New York. 














REDUCTIONS 
IN NEW CANUCK & OX-5 ENGINE SPARE PARTS. 
New Rome Turney Rads, $23—C.A.I.. & Paragon Props. $20. et 
Also a complete assortment of 
3% per cent. nickel steel bolts, screws, clevis pins, eyebolts, nuts 
ferrules, thimbles, turnbuckles,. wire and cable 


Write for our 1921 price list 


AIRCRAFT MATERIALS AND EQUIPMENT CORP. 


1407-9 SEDGWICK AVE., NEW YORK CITY. 





HAMILTON PROPELLERS 
DELIVER THE GOODS 


HAMILTON AERO MFG. CO. 
679 LAYTON BLVD. MILWAUKEE, Wis. 











PRICE REDUCTION 


New and Rebuilt. JN4D, Canuck, 
F Boat, OX & K-6 Motors, Parts 


Immediate delivery 


CURTISS EASTERN AIRPLANE CORP. 


130 Se. Fifteenth St., Philadelphia, Pa. 


L. P. WITHERUP 


Mechanical Designing Engineer 


ESIGNS For any fuel from Crude Oil to 


Gasoline, any type, for any service, 
EVELOPMENT from farm to airplane engines. 
ETAILS 


Specialist on Two-Cycle 
ELIVERY Submit Me Your Bearing Problems 


Lock Box 1472, Cincinnati, O. 














TAPE 


GRADE A. COTTON, 2 1/4 WIDE, 8 PINKS 
AIR TRANSPORT EQUIPMENT INC. 350 BROADWAY, N. Y. C. 


Ex-Pilot U. S. and Foreign 
U. S. Air Service Patents and Trademarks -. 


ALLEN E. PECK 


Patent Attorney 


29-31 Pacific Building, 622 F. Street, N. W. 
WASHINGTON, D. C. 














W. H. C. Aircraft Co., Inc, 
Brand New Wings, Complete Only - - $165. 


Get our prices on Parts before ordering. 


One New “Canuck” for sale at reasonable price with new 


OX motor. 
Get our prices on all Aircraft Material before ordering. 


The Wing Specialists, 12 West St. West Lynn, Mass. 


Schneider Altimeter 


WRITE FOR INFORMATION 


PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 








WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 





ERICSON AIRCRAFT CIMITED 
120 KING ST., EAST, TORONTO, CANADA 





“FOR SALE: 


Curtiss Model F rebuilt Flying Boat Hull, 
standard wing section, in perfect condition. 
Will sell cheap to make space. 


VENTNOR BOAT WORKS 


336 Fifth Ave., Ventnor, Atlantic City, N. J.” 

























AIRCRAFT REPAIRS, 
STORAGE, TRUCKING, 
SERVICE, PARTS. 


AIRCRAFT SERVICE 
= REPAIR CO— 
338 Coney Island Ave. 

BROOKLYN, N.Y. 



















HEATH AIRPLANE CO. CHICAGO, ILL. 


Our New 1921 large Aeronautical Supply Catalog now off 
the press. Late ideas and low prices. Send 15ce. Our Ford 
and Motorcycle Airplane pamphlets describe the most 
complete litthe machines oh the market. Propeller catalog 
also. 4c each. 
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A Section of the Metal Shop 


Wittemann Aircraft Corporation 
TETERBORO, HASBROUCK HEIGHTS, NEW JERSEY 

















THE HOME INSURANCE pany NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 95 William St., New York 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


eS 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 


Aircraft, Automobile; Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 
REPUTATION 


STRENGTH SERVICE 

































































CURTISS AVIATION FIELD 


MINEOLA, LONG ISLAND, N. Y. 


The best equipped : flying field in the country 
Former U.S. Government Airdrome, Hazelhurst Field 
The center of Aviation Activities; one hour from New York 


NEWEST TYPES OF CURTISS AEROPLANES, 
PASSENGER CARRYING, CROSS COUNTRY, 
AERIAL PHOTOGRAPHY, ADVERTISING, 
SERVICE STATION, HANGAR SPACE. 


Special Facilities for Motion Picture Work 


FLYING INSTRUCTION 
CURTISS AVIATION SCHOOL 


Best Methods, Based on Eleven Years of Curtiss Experience 
in Training Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction in Curfiss Factory, and many 


Types in Use. 


WRITE FOR BOOKLET AND RATES. - 


CURTISS AEROPLANE & MOTOR CORPORATION 


GARDEN CITY, ume —— N. Y. 
























































